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WILBELIILD ET 2B OIZEA L X, FOMEFF OO FMHATHAIT> TS, A%
AEFHITB AR Z AR ORI 722 ©, MEDFR1-LREDRE 12D 2 DD RIRD T ) W
BT HEMETFRHEAE LT, IR OMEEEE LT 5. 2O CIEARAR R H E L HRE
Ho TS, METIE, JRRDINT-OREALD U THEREL , MEVEAEFRTE NN ZHS, AR BL O
FAEDLZEL TOBREIZRIZL TS, HETIE, BRI T OREADLELTHEEL, 1M
FEEDNRE T DR, B L O 08 L L CoBEIZ F-L Thd.

R LINEIITEREOHEBEDN 72 50 DD, W F 1 TIL@ DA THLR RS AL D
[Wilhelm et al., 2007]. ZDIHIT~TUADEE, IMln 9.5 H (days post coitum, dpe) BHIZ, H
B OMEPNBNAL B DI R O— SRS E T O TR~ T 52 TRthSh
% [Piprek et al., 2016]. F7=, IO MHERMIAS RFEEKICE ST HIEIZEY, (KIzEIC%E
HIU 7= AR DSBS U5 [Piprek et al., 2016]. EFHEEE DO AICEE 54 285 F 13K
[FESNTEY, #lz1E Nuclear Receptor Subfamily 5 Group A Member 1 (NR5A1/Ad4BP/SF-1)
1T, P o fARIPE 1 Rz o> HE Gl [ Kusaka er al., 2010150 b {7 [ SEiinitaz /i U 7= b Rl oo 1
5ii[Luo et al., 19941 %123 5. F7=, GATA Binding Protein 4 (Gata4)=<° LIM Homeobox 9
(Lhx9), WTI Transcription Factor (Wtl), Empty Spiracles Homeobox 2 (Emx2) 72 D38,
AFHBLER DI AL LTI ML ST [Hueral,, 2013]. —J5, 10001 D It/ B8R
ATERREIE, PRBICUTV IR JERE O NIRRT AL o0 I B, %GO MG IR>C

T A= ERICHE A U CRMGHERIRNIC IS A 2. T AGIE 7 O A5l LR SRl 1D > TR U
FEREA LD, ZAUTRI DB L T D AR AR FEAI R O PEIRN ~D Zh R 72 DA Z- T
BhE#E 25 CTWA [ Wainwright et al., 2014]. ZO XTSI ARSI EME RN C X Ex
R DR TE DT ONDHZET, ROEPERITRE RS LI ~L55{k 9% [Wilhelm et al.,
2007]. ZOFAEMOWEIL, MFLIAIZIB W TE RIS, XX/IXY BOBRIHERES AT

DI TUTOND. T7bb, QAR XY THIIIRE, XX THIUTIIERLRD



[Tjio and Levan, 1956; McLaren, 1988]. <12, Y Yo iRk LICTEAE T DIERERRIZ T Sex
determining region of the Y chromosome (Sry) DFELOA A E T % [ Sinclair et al., 1990;
Koopman et al., 1991]. Sry I3MEEALICE 7 Sry-box9 (Sox9) ZEEHNIEMHALTHZET,
ARG AV RPN 00 SR mi R A e 2 K B RE S0 7 2 L Y MK~ & 43 (L3535 375 [ Sekido et
al., 2004; Wilhelm et al., 2007]. —5C, Sry WIEBL72 W55 1L, Wingless-type MMTV
integration site family member 4 (Wnt4)<° Forkhead box L 2 (FoxI2) 75X O YN EAY B H &5 1
PSFEBLL, SHRFHIC AT e | TN B AR B A 7 R A i~ & 3 k3% [ Biason-Lauber, 2012].
bR DSCRRIIAIE, JE PHO MG EA BAZ S8R 72 S HIERE L Fr LAY 72 M IR A T Al S Ty
< [Svingen and Koopman, 2013].

REMEASHAE d6 KL OMEME AR FiEE 1, DRI DI AT DMEMREITRZRY, £ % DD
BFAET 2. Wolffian duct (V4L 7 ) ERE XAV REMARSHIE O AT, 18 Al iz s
D PRFF Kaspar Friedrich Wolff (ZJ > T L4172 [Eisner and Bloom, 2002]. — 77,
Miillerian duct (=7 —45) &R XAV HMEMEATHIE DR AT, 1830 FEIZN Y DR
Johannes Peter Miiller (ZJ9% F.X417= [Eisner and Bloom, 2002]. VAL 7EBLUR2T7— &
DFE R, WAFEE FIEO T S0 LR, R OV TEZDOMIEIMThILTE
T, UANTERBIOR2T—F 1L, MEEES IO F R IR R &SNS (K 1) [Zhao
and Yao, 2019; Schoenwolf ez al., 2008]. 74/ 7 & DKIE, =7 A TIE 9.0 dpe EHD 10.5
dpc EEIZHMTF Tf T b [Jacob et al., 1991; Obara-Ishihara ef al., 1999]. £, F1{E F RS
TR S AV BT & DA TR OSMANTIR D IO U CGRR BRI IS 2> TR R 775, RIRITEL 22
SWHRTDLOO, BiBEOREMNEFL CUA V7 E L7225 [Jacob et al., 1991; Obara-
Ishihara et al., 1999]. ZOIHE G M OE ORI, BIFICKVIPE IS Fibroblast growth
factor (FGF) DR FEABUMRTF T 5. T 70bh, FGF BN @A CIX M M~ i
BEIMEESIL, FGF R E ORWREE TIEMIa o ERbMEESNE RIS B SD
[Jacob et al., 1991]. —7F, =7 —FDIEIZL, ~T7ATIE 11.5 dpc EMD 13.5 dpec EEHIZH T

TATHOI, TORAEREIT 3 BP0 ST [Guioli et al., 2007; Orvis and Behringer,



2007; Fujino et al., 2009]. £7°, HE A DO bRz D—H O T LIM homeobox 1 (Lhx1)
WFERTHZLITIY, 127 —FHIAFHEESND. RNT, TEORBSRMILS Wned
T NADFEEL, PEIEEMN ORI ERIAFET D Lhxl Bt 27— & BiBEAIL 23 4 &
SR~ LRAT D, OB, 127 —F ORIV ANV T E AP I ABLOHEL, 2
2T —EDIIRIT AN T E T D, RRIT, 22T —F IR T E TN IICL THE R
M~ RL, 923 Tkt ~& 219 % [Mullen and Behringer, 2014]. ZD—# DI
27 —EFE ORI AV 7 ERNBELEESNTEY, VALV 7 EORREE LIS
X, =27 —FOFRKIZH BEF 2O 515 [ Miyamoto et al., 1997; Torres et al., 1995;
Kobayashi et al., 2005]. £7z, J2T7—EDMRIZEG T 2504/ 7EHRORKFD—>LL T
Wingless-type MMTYV integration site family, member 9B (Wnt9b) D3ENHIL, U A/ T7EIZEITH
Wnt9b DFEBEILET DL, U4V T EITRRSNLD 27— E DM EIFHES LS [Carroll
etal.,2005].

MEREEHIZFE NI SN 2T — B B IO VT E X, 0Bk O D WS
LIRNE DB LS TR INFEL, M 0NRITT 528 T, MR OAFHIE L2 D
(K1), T72bb, HETIIRBENOFUMSNDT ANAT L DT, UAVT7E TR IR,
W, FEEENR~E77{k L [Zhao and Yao, 2019], Anti-Miillerian hormone (AMH/Amh, $i3=7
—ERNEL) DR TIZT—E11R1T9 5 [Behringer et al., 1994; Josso et al., 1993; Lee and
Donahoe, 1993; Ingraham et al., 2000; Mullen and Behringer, 2014; Zhao and Yao, 2019]. —
75, ZNBDFNVE L INFWSHNIRONMETIE, UV 7 EITIRITL, 127 —F 1300, 75, 8
b ~E43 9B [Josso et al., 1993; Teixeira et al., 2001; Zhao and Yao, 2019; Gonzalez et al.,
2021]. ZO=2T7—=EBIOT AT ED I EHEEIC OV TIE, 1940 RIS Jost (IZEDITLD
THMESHLZ. Jost (1947) 1%, YoM LETO Y H-F e F bR O MR ZR T 5L, BEis 5
N XX, XY DWTHNOGE T AV T EITIRITL, 27— 033U TRBSME /202
LroRUTz. Fe, U FOMMEFOINRICEESE LW CREABIELIZS 6, VAV T E D
FEL, JI2T7—FITIRITUTRBMD LR D2 bR L. 2B XD, 27 —EFBLOY +



IV 7B DI A TEA TR T, KR A RO A IR A~ LFHEINDLZER BN LR ST
[Jost, 1947, 1953, 1959, 1970]. 512, Jost (1947) 1%, Z0 M BHRE B SR DA LEL LTI
ESNTWET ANAT R Z XLy R L T TR FOINBICBAE T 22T, U4V 7%
DRI T ANAT O PG T 285 H5LNE LT, — T, TANAT AL D327 —F
DIBITITRRO NIRRT EN D, 27— FDOIBITEFHET DI REROK 1L T ANAT
m DAL T DT LD RS Jost, 19471, 4 4)13“I’hormone inhibitrice” LI AL TV
[Jost, 1953; Josso, 2002]. Z D14, Josso \ZJY Mullerian-inhibiting substance [ Josso, 1971, 1972]
<>, Amh[Josso, 1974; Blanchard and Josso, 1974] &4 {1557z,

Amh OEYFERIVERZD RO FIE LSRN, AFE OB RIES LS NI & CTHEtEL
7z. Picon (1969) (%, CMRL-1066 |Z 10% > i ¥ IfL{ (Fetal bovine serum, FBS) 33 KO
BETINUT- BRI E R BAT LT 48% AT 14.5 dpc DTy B EE#EL, 27—
OIBATREEZFHG T2 7 kA ML LTz, D%, FanBRFRIEAFHAL T, eMA T O
5t AMH 23EASINDHZER Josso, 19711, Amh 23E 7OV N IS ibS b2 e
MRS U2 [Josso, 1973; Blanchard and Josso, 1974]. SH1Z, ZOMRBE R RZIGHAL T
Amh 23RS HL72 [Picard and Josso, 1984]. £D1%, AMH/Amh O3 [Cate et al., 1986]X°
T /EECHI[ER: Cate ef al., 1986; ~T7A:Miinsterberg and Lovell-Badge, 1991]% 502
A7z, AMH/Amh [ZERCIX 19 F YLK [ Cohen-Haguenauer et al., 1987], ~7 A Ti% 10 FH Y
R [King et al., 1991] EiZa—REjipEH L 378G T Picard et al., 1978], & DEEND
Transforming growth factor-beta (TGF-p) A—/3—7 73U — T4 SN TV S [Cate ef al., 1986].
Amh [IfhD TGF-p A— =T 7IV—L[FIERIZ, RE B/ ERIBRR (proAmh, 140
kDa) LU CEH A%, RIBEY L NV EERBIER T T TV rX o AZR> TRARNMENT
YIlrEiL, N K7 mR A (Amhy, 120 kDa) &, C Rl A1 (Amhc, 25 kDa) Z/EU%.
Amh (X, 20 Amhc 72> TILO TR Z AR THS Anti-Miillerian hormone receptor
type2 (Amhr2) &5 A AT RE 12725 [ MacLaughlin e al., 1992; Nachtigal and Ingraham, 1996;

McLennan and Pankhurst, 2015]. Amhr2 (Z&EV - AL A= FF—ETHY, MifELH 12327



— B O DR LR B I OEDE T O FEMEPNIZIHEH 9% [Baarends er al., 1994; di
Clemente et al., 1994; Teixeira et al., 1996]. =Dk, 2D Amhr2 O3B, 27— LRl
(2 B4 2 Wingless-type MMTV integration site family, member 74 (Wnt7a) <°, 27— 4
O FERIZFEILT D Wil \ZL->THIfEIS LS [ Zhao and Yao, 2019]. Amhr2 OFBLE, ~T A
TIE 13.0 dpe HHICI =27 —F I BB MESI, 13.5 dpe ETIII= T — 8 BRI BI =
3% [Arango et al.,2008]. ¥7-, J=27—"E DMHITNE T HEME ERIZIBNT Amhr2 23681
L7zMifelE, Amh 227 TNV a2 58327 — B2 T IO a 7 — & JH P ~L%179 5[ Zhan
et al., 2006]. 5T, Amhr2 |Z Amh 3iEETDIET MROT 7 T RBEMRISH, 227

— & HNB1T9 % [Mishina e al., 1999]. BARAIIZIZ, Amh (28> TEMHE(ESN7Z Amhr2 13,
Amhrl (ALK2/3) Z#V Bk L TR ML &85, LT, 2O 711X, Smad family member
1/5/8 (Smad1/5/8) |2 k> TN MRESID. D%, Matrix metalloproteinases 2 (MMP2) 73
EOTFRHKFACEVI2T7—E EEMIAOT Rh— A0 ERZ RN FHEINDHZET, 2
27— 1XIB1T9 5 [Allard et al., 2000; Roberts et al., 2002; Xavier and Allard, 2003].

27— EOIRITIZIT VNI CEASI. Amh 2327 — & B O FERICEIZET S
ZEMEETHDHA, Amh DFFEING FE~OBATREEIZ OV TUIARRER L. B
M EBECDT BN TE, REZIBRHIHER AR R 2 L7 —~—
F L OBRGNFRO LD Jost et al., 1972]. IHIZ, 2000 LA TiX Amh 23AERO IR B DA
KBNS WSNAHZENE HIN, 2O PR EIZINEEEORIELIN TV
[Moolhuijsen and Visser, 2020]. 21589, Amh (ZIMIEAEERZ T DN WAERT, 227 —
BOIRITEAL T HLEE 2 51 CX7= [ Skinner, 2004; Sharpe, 2006; Schoenwolf ez al., 2008].
— 5T, UBFIZBWTHER O A MO RZRMH L5 E, J27—FOFEFH LA To

OB, FHAEHITIEI =T — 8 B R OAMMRITFRO BV TRV Jost, 1953]. F7z, A1l
(CINEE, SO HE B2 T DB R (O/T) ~ T RSB W T, JIRMICIIR 27— F ik
DINERFRDONT=DIZXFL, FFRMTITI=T —EF H KO E XD I T2\ [Katoh-

Fukui et al., 1998; Kuroki et al., 2013; Umemura ef al., 2015]. Amh 23k & L C/EA 355



A, FOREENDA WS Amh X, FHHlOI=7—FIZELAEH T3 Thd. vt
VIABIOTY XTI OMEE DN RRDN, Dl tb BB BT, mMiRfEREZ NS
(27— F A ~LEELZ Amh 2327 —FORAEMICEE 2 EE 2 BT 2e08E 2
bNDH. ZOMEIEERZ I S22y Amh OHFEF~OBITRIEIZOWT, o bREET L~Y
20D O/T R DIEMT D, =27 —EIBATBRAARE IR Wb S 7z Amh 23 RMAIOI=Z
—EDIBITOHE LT HIENHLNESI TS [ Yamamoto ef al., 2018]. SH1Z, 13.5 B
F O 14.5 dpec D~ AR T ORGP BE A K2 AOTZfRIT2D, Amh 2355 B O BRI ek Ok
BEGARES 5 X 1) BRI PN A~BAT T2 28DV RIZS TV S [ Yamamoto ef al., 2018].
Amhr2 {X 13.5 dpc TlFI=T7—EFREITRBLL TDHIED B[ Arango et al., 2008], 15 HLEAH
D PN A~EEMEICEITU. Amh 23327 — & OFRIEHEL R=7 —FEHE; X 1) ik
TEFERERTDHOIEDHERIS L. L L72en3s, Amh 2SR OI2T7—FFECEIET %
ITREEEOFEM, L2 T7 —F O REREEL Q=7 — & il X 1) LIS =9 587
RIZHAGDTITZR0 .

ZETIRAZIANG, 27 —FIZkT D Amh OIEABEFIXRFITDIZ- TFERTThN,
12T —EHOBRITITIE, FROB/LNHMIK CEASILD Amh BSUNECTHDZENRIIN TN,
LU0, FEENO Amh 73X 27— JH [ ETEET 2T OFEMIIRIZB G TR,
ZOREROHET DD, v T AEET VEIMEL TRV, 5 1 #1275 1B TR
WNZFB1T D Amh OFFEND PRHEL, S<IZaT —F R ~OBITRIEZMRFILIZ. 2 1
BT, 27— B0 RMARKBEN Q27 —& R H) ~0 Amh OBATREEA M rl R8s T S

EARIZOWTRALTE.
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I-1. /)

SN OMRFLIATIE, HEEATHEDRIE THHI2T7—F LHERAIEDRETHLY +
NTEOWEPHEREE SIS D. ZD1%, HETIE, HEO L NMNL WIS D
Amh OFETIT—EITIBITL, TANAT O OB Ty 4V 7B IR IR, Y, BT
fR~E3 T D, = CTNDDAFNVEL DB WSIRWVMETIE, 27— FI1390E, 7=, 12
EERA~EEL, UV 7B 1 TIR1T 95 [ Zhao and Yao, 2019].

Amh OZFEERTHS Amhr2 (3327 —FAHO M kB L OR =27 — @i ok ERIC
FEHLL [Baarends ef al., 1994; di Clemente ef al., 1994; Teixeira et al., 19961, 7 ANAT 0 D%
BETHLT o ar 2RIV T E LR BIOU 4L 7 EJH M OM BT 5
[Bentvelsen et al., 1995; Murashima et al., 2011, 2015]. T 725, LaT7—F OIBITIZITRE R
TREASNIZ Amh 3R 7 —F B OB T~ LB T DM ERHY, V4L 7 EOFEZEIIT
R TREASNIZT AT 0 8T 4V T ENLENET DM E R DHSH. Amh BL T ANAT 0
UERNO AT TORKEL T, MiKEIT T omk8 e, RIEMEICBAT T DK H
EIND. HEH DRI OUVT Tong 5(1996) 1%, 7 ARNAT B 75 rete cord 3L ONH B AR %
IUTCUANTENLRET HILARE R R THLNLL TS,

Amh 22OV Th, 27 —EF BT BRIGREIZ I TR BB [RHAT O 1 & MR TP I CRAT
FTHZEDRIASHL, TOBRZ Amh 23 EAAFREAHE D T EN~BAT T HZEDVRESNT
WA [ Yamamoto et al., 2018]. =7 —F BT THL~TAD 13.5 dpe DEEFETIL,
Amhr2 13327 —F 2R BLL QWD ENL[ Arango et al., 20081, A5 BEEAIFERAD H1 - N
NZEYEICEATL. Amh 23R27 —FHH OB T RS ELZ e IS, LonL7en
5, Amh 2ERENOI2T7 —EIFETRIZET DTS OFEM, L<ICI27—8 LI
(BT DR FIIRTIEH LTIV, L EOTE =5, 8 1 BT, o7 —ER1THAARF

NI D RE BB B S~ Amh OBATIRER Z G ET 5282 YL LT,



2. PPREBL O

1. R EW B L OEEE HiE

HERED ICR R~ A(H A SLC, #ilif]) 2 T —Br[FJEEIC LA/ ATV, it H
DIEF% 0.5 dpe ELTz. wURADEFIL, M7 RKRFEIAT AT ZATRT N — Ol FH~
=a T IS E, B 14 KRR, BEH 10 B O AN TRRB B X OVERIR 2342°C, 1L 50+10%,
r—V N 75 B/ (ERHELR 10 [B1/h) TIT o7, BB S AT LI, ERRr — v A7
b, TV—=2 TA Y A(T I =T FZAN ¥Ry, HUR) %2, IRBUZIZERE IR B T=aT
F(HAZLT, ) 2 ALz, Bl To/L 7 DC-8 R (HAZL 7)) & B HIER S
B, KEAEZRABTHBPKSE. BWOFRBTRIOERIL, [ K8 25 FE i

HAI GFrf%& 5 29-05-02, 2022-07-01) (ZHE~7-.

2. BM ik

FERR 12.5, 13.5 £7213 15.5 BAHED ICR vV AZ R ED AV 7 VT W NRREC J0 22 585E
S, FEAME L. MAILARAEK (REREE, 185) PCEE, RIELLOEEE
BIBRL TR &4 i L, Dulbecco's Modified Eagle Medium (DMEM, 4.5 g/L Glucose) with L-
Gln and HEPES, without Sodium Pyruvate, liquid (08457-55; 774727 A, F#F) LA'F HEPES

7sI1 DMEM HC A G OPERR B R SR Z B & ITHg I L7z,

3. WEHE

BB O FIAE, MEMROME 2R FTHEZ? Yamamoto & (2018) 33 TN Hasegawa © (2020) ™
FFIEICHELC T,
1) B IR O R

100 U/mL =3V BLN 100 mg/mL AR h~AT o (K AR E: 0.50 U/mL, 0.50

mg/mL; 168-23191, & L7 /L ARDGHIZE T3, KPR), 200 mM L-27 /LZ32 (Rf& iR L 3.48



mM: B 7 VARSI T3E), 100 mM Ve U EE (AR IREE: 1.87 mM; FhT4T7A),
10% KnockOut Serum Replacement (KSR; Gibco, Grand Island, U.S.A.) Z¥$IL 7= DMEM (4.5
g/L Glucose) with L-Gln and Sodium Pyruvate, liquid (08458-45, 757514727 A), LL'F KSR #s
/I DMEM % & B i 2 NS L7z, — M9 RV b5 FBS TIEZa< KSR Z Ve
T, FBS IZ& D ATREMEDH DT L KD Amh DA 5720 Thb.

2) T H— A T sy DR

21G OVEHEF (EA 0.8 mm; 7/VE, HIK) 6 K& {EWZEAL: 50 mm DT TAF I ¥ —
Lz, 1.5%7 JTu—Z (Agarose S, =vR v —2, B ZEs L7z DMEM (08458-45) 5.59
mL Z27FE, [EX2.5mm (22550027, E RGN # 2 BBR O CIEZERIL, =
OIS T 1917 6x6 mm A D7 Ty 7 RITHEI L CHEEE 1T V-,

3) 7L — DR

M3 scotch tape (BK—12N, 3M Japan, HUR) % 2 EZAUIZL TRES 90 pm (2725 KDL
DEFITT2 50x50x5 mm DHF T AR AL, 4% 7 Ha— A& EEES 7= DMEM (08458-45) % 300
uL i FL7z. 20, EDD 50x50x5 mm DA T AR E D HZLTH NV E —NRIZHIZLZ
(X 2A) . K ETHILZEDT-H%, BHE 50 mm OFTAF 97 v—LIZ7F NV Z2RBLT, 40°CH
HZ MR PN T 48 BRI DL EREFRS 72, ZhAa AZ F (No. 24; Feather Safety Razor, KFx) % FHu>

T 5%0.8 mm (ZHIEIL, Z LS —RE U TEER IV (X 2A) .

4) B2 T 15

L2 7 — BB LR RE ~D Amh OBATREZHONTT 5729, 12.5 dpe OTENRF
BEAEEZNNTROEMEEZHEL (K 2B) (IR EE AR 22 DO EEE# T 08 G,
PERRE B 2 BEWT 28 (GE 1), MM B S RS OB 2 UM D8 (SF 2), MRS
BB S O RN G D8 (5ot 3), AL LT D B A U9 B8 (oM

10



4) . MR O A 2L 3572012, SIWrERIZIZ v — et ALz (X 2B). D%,
1.5% 7 HTa—27 7 vy OIFENICHEIRBIOFRELREL, sa B OLIMGI 0D DT
N —EEIRBLOHRE LICHEE L (K 20). ZRAEEL 1Smm O 24 Yo/ 7L —k
(92424; BM B, ) OU /L HRERIZEREL (K 2C), PEMF IO B AN AR AL
3552 HEPES ¥/l DMEM % 150 pL Iz, §58BHAARFEC 49°CCTIRE LT, B BMAE
AICAI & KSR ¥ DMEM I ATz, 37°C, 5% CO, §:fF F T 72 WEfHE5# L7, KSR

WO DMEM 1345 H, &% #LT-.

4, Recombinant human (rh) -AMH D7E A

FIAHD~A27a T A~y h(AMEK) 30-40 um) 1%, HTAF¥EZY— (Model G1 ;7 U
7, RO b~ Arne Sy b T vary (MPT-1, BEERWERT, 7D 2 W TERILT.. <178
AoV xya il (IM-4B, TV 7)) ZHWT, 12.5, 13.5, 15.5 dpc OFEHLEAMIES, HhoiT
FATRMERIC~ A7 a T TAE Y MR AT AHZET, £ 0.3-1.0 uL @ th-AMH (100 pg/mL;
1737-MS, R&D Systems, Minneapolis, U.S.A.) Z1EA LT, {EAE, 1.5% T Ha—R7 L7 ay
I ORI EAREREL T/ L —MfEEL, BAR 15 mm O 24 UL 7L —h
DY =V RERICERE LTz, 2O, PERR B SR KA ALE 35 8512 HEPES #SN
DMEM % 150 uL %2 C 4°CC 1 FFREI#AE L7z

5. MARAEAERL

ARIOREHEO LU EB R OMER P EE S K%, 4%PFA &Y A= ERE VTR
— 7 —Z—THE#LRNS 4°CT 24 R MEEEE LTz, =F )= VIRKRINARG S E205
IR CIAYKIRIE (70%, 80%, 90%, 99%: 45 20 47; 100%I, 11, III: 4 1 FEf) L, 52l hikl
7o, D%, XL AT 3 FRRIE (K 20 9) LT =4 ) — L& L U ICERL,
HISTOSEC (Merck, Darmstadt, D.E.U.) &#fi 377 12 (Merck) DZEmIR G377 412 60°CT

3 ERE (K& 20 25 %, RNF 70 MICABL. B ERIZ7ah— A (SM2000R; Leica,
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Wetzlar, D.E.U.) Z T 5 um J&, 25 pm [5] @ o [ ke o) i 2 /B8, 2% 3°-
aminopropyltriethoxysilane (5 b7 T2, W) 2 —T (L T LIZATAR T T AL T

5 F R £ C-18°C TR IELT=.

6. SoEEHHARA L SR AT

IR TN T 7 1 BROF KRR Z i L 7-1%, FUROIRIE(LLEEL T 121°CT
20 47, 10 mM 7 =g R METER (pH 6.0) 1 CA— ML — T WA T o7, FIRICREL
AREKTHEEER, WMLV T F —BIEMERREDTZDIZ 100% A%/ — /LI LT 0.5%1#
FR kK FEAKIZA 30 /pIRIELIZ. ZREEK T, v—7 —%—CTIRH#L72H35 Blocking
One Histo (T HT7A7 A7) LRI T 1| BrHRGSYE, RIS SV E DM EZLIELTZ.
0.05%Tween20 Al 10 mM U FEFEE A B &K (pH 7.4, PBS-T) T4, L Amh YX PR
(1:6,000-10,000; sc-6886; Santa Cruz Biotechnology, Santa Cruz, U.S.A.) & 4°CC 18 ¢St
SH7z. PBS-T C 3 [AIPEyFL, —Ik$HTIALL T horseradish peroxidase (HRP) EZi iV IgG =
PR (1:200; ab97112; Abcam, Cambridge, G.B.R) b1 —F7 — X — CTHRFELRANHEIL T 1
[#130 73 B SE 72, FFOVPBS-T T 3 mIFEH%, 50 mM M AREEHK (pH 7.6) THI A 2361 L,
DAB (3,3-diaminobenzidine tetrahydrochloride solution; Dako, Glostrup, D.N.K) {Zd~> TE#E
sz LTz, =AY —DO~~ UGk (Merck) Txftb QAT o7, TiKBIW

BEEa1T\V, Eukitt (O. Kindler, Freiburg im Breisgau, D.E.U.) ZH\\CE AL,

7. 7=V 7 —Yun,

FAEIZE S TG 7 0 BL ORI A B L7214, 2.5%) Z 7 AT e 2.5%Y
BV T UMBOFERIRG T — B 21TV, 1%HEER T 10 MRz, 2z 0.4%
T =V T R 2 FERIRIEL C 1%EERE C 10 ROMPes%, 1Y 7 ae /L7 va— L Chrhl

WP ZAT 7. FD%, %L, Eukitt (0. Kindler) 2 AV TEALT-.
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8. Hematoxylin-Eosin (HE) %

FAEIZWE > TN T 7 4 B ORI A L 7=, ~A¥— D~~~ e U QL aiglc
1 Sy HRIE L. WK R CEHLULERE 20 /3 fIATV, =AU REHRIC 1 4y 30 FHIRTEL
Tz, ZivExH ) — VK R (70%, 80%, 90%, 99%: 45 1 43; 100%I, 11, T 4% 3 43) IZNEK
RE L. £ D%, B, Eukitt (0. Kindler) Z VW CE AL

9. =T —EOEEDFH

171

HFBEEE T TR 7 A— 2 —% M\, HE Yt x i L7-8) 7 L C=7 —E Dmgsit
HIU 72, FHANE, HeBRE7o 3 AR oo F M AE DAL E DDA T [~ 25 pm RO 4 #d
R BTV, BHEBOEHEEZRE L (X 3). fiE A7 —FBHHOER, BE523I27
—ERRIOBERLEL.. RELHEEOFETIT RS, HUORIZERELZEBIL, 1=
T EDPROITHEY SN TG B OFHIREEZ R/ NRIZT 5720 ThHhD. £z, MR Tik
SHBHE OALED B2 77— OFHUINLE A 3% E LI Y, S BEIC RO MR TR e
DR BENLE DAL D720 ThD. 127 —F OB TR IX Kruskal-Wallis test 331 0N Steel
Dwass test, L </Z Mann—Whitney U test (BellCurve for Excel, version 3.23; SSRI, H ) %

WTRHIRL, A EAKHEL 5% RHE LTz

10. V= RZ Ty T 4T
1) Y7L

12.5 dpc 725 72 WRpfHIEEFE Lo MR R B SR (SR D 3-4) DX E RIS £721% 12.5 dpe
DOPERR P EE SR 2 VL PR T L, B % OREDOHE 30 271 (15 ik 57) BI Y
12.5 dpc OHEDOHE 22 Yo7 v (11 8K Sy) ZRZERIZEER LTz, Fi, 72 FFRIEZ R % ORS R
Z Amh ORI T 47 arba—)b, 12.5 dpc DIRHZ Amh DRI T 47 ar ba—LELTHW
Tz, I To Yo 7 /IR IR 58 CRauliBifs L, i HRFET-80°C TRAFLT-. kP os
RYE Ao 45728, 10 um Clear Tips (110-207C, RITALAL) D ez InEA L T Hd
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TR BT PNV LT, 7720 0.2-0.4 pL () HLLIE 1 pL G5B L OWREL)
D MQ ZINZ TH AR L (13,000 G, 4°C, 3 43) L7z, EIEZEILL, 2xLaemmli Sample buffer
EANVATNEE )=V 9:1 EIRDIDNCIHM U mikE, EiEERIEMZ TRALZ. 98°C T

5 Gy FUMBVLERZAT VY, Yo 7 Vs E LTz,

DVAR T AT AT

RUT 77U T IR )L (Stacking gel: 5%, Running gel: 15%) Z AT, kE/ Sy 77— (25 mM
Tris, 192 mM Glycine, 0.1% SDS) H'"C SDS-PAGE (200 V, 40 43) 21 T~>7=. D%, A¥ /) —)L
12 30 3 R IE L7271 X 0.45 um @ Immobilon-P Transfer Membranes (Merck) % FHV T,
#R5. /N7 7— (25 mM Tris, 192 mM Glycine, 20% Methanol) HC7 27427 (100 V, 1 Kf
M) L7z=. 7238, SDS-PAGE BL U7 vvT 7 3/3U—,3v7 High Current /XU —H%771
(Bio-Rad, Hercules, U.S.A.) # VT L7=. Amhc (12.5 kDa) 33X TY glyceraldehyde-3-
phosphate dehydrogenase (GAPDH, 37 kDa) Z & Hi 3" %728, WIDE-VIEW Prestained Protein
Size Marker II1(#230-02461, & +£7 (/L AREMIEEE T.3€) O/ SR 2 HZIZ, 7718 20-25 O
WA T L% 2 3EILT=. IRIZ, % A7 L% Blocking One Histo &7 i C 1 B G S
, FERFRZ L RTE O EELIELTZ. Z20%, EENZH Amh X5 (1:800; sc-
6886) E721%, HT GAPDH ~ 7 AHTLIK (1:4,000; 016-2552, FOGCAIIE T3) LR THRFRL 2
A5 4°CT 2 SRS, EHITHHE SMF T T 4°C, 12 RIS SE72. PBS-T T 6 [I¥EH
%, ZNZE I HRP %PtV IgG = HLR (1:20,000; ab97112) £7-1%, HRP fEakbi~7 A
IgG 7 hHLik (1:20,000; 415-035-166; Jackson Immuno Research Laboratories, West Grove,
U.S.A) LIREHE THRFF L7235 4°CT 1 ARG SE 72, PBS-T T 6 [\I¥EHfL, Chemi-Lumi
One Super (7 74T A7) & 20 FEK)GSH 72, Lumino Graph I(ATTO, H ) %MW\ C%

DALFFRICT 7T VAR LT,
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I-3. R

1. 12.5,13.5 BLV 15.5 dpc DREFRFEEEMRIZIBITH Amh OFR H

T Amh HiiRE T, 12.5, 13.5 BION15.5 dpe DHEOFEE P B SR D Amh 28 H
L7z WTHNOIREIZERB W TS, FBHEKENIZ Amh OGERISDRBOLNDLEEHIT, FERM'E
ERIZ OB RO N FRD BT (X 4A-C) . Rete cord 2SFHBRIZFE®OHILS 13.5 dpe T,
Yamamoto & (2018) D5 D EHIZ, rete cord NIZFH\BHIE AR B (K 4B) . F7z,
15.5 dpc @ rete cord PNIZH FHW GRS 3580 BTz (X 4C) .

2. FERLTE T DR SRR DT HORE B 0O R AT

12.5, 13.5 BEO 15.5 dpc DIEOFEFBFESIEROU /a2 T =07 ) —Yea %17
WY, AR EFRE R ORE SRR OB EE 2R ML 72, 12.5 B3X N 13.5dpe Ti, FEHEEHFEO
BRI 31 A G LR AN R T HY, A E &R O] FE kAN e L TN D BRI 73 B
5 AR D72 > TR BT (K 5A-D). 15.5 dpe (2B Th, FEHEAMIE CRHLL
HE o [ FE ik 3 8 L COVASEIR 2N ERD DALTZ A, FEEL & W O BE R IR I 31T DG Aok
DOIEEIE 12.5 3LV 13.5 dpe (X 5A-D) LOHETL TV (K 5E-F) . F7-, HEHREHF B O
FEII T 72> T2 (X SE-F).

3. KEHDLFEN~D Amh OBFTHN A HEA B DI R

—RANTAE S TODHT Amh Hiidz @i T -2 LT B RIS H IR E DR 0338
DHHNDTZ, TREOMFERMNNILEL AR EE D Amh 25 kb AR I T2 2813
WEETHD. 22T, 12.5, 13.5 BLN15.5 dpe DIED kS A A A DR BT th-AMH %
HEAL, FEANDO AMH/Amh & E4 LR SEHEL50 T TRIEMBIE I AMH/Amh %
BT 28T, FENAL PN~ Amh 2547 rIREZR A ER K L 7. Rh-AMH (I~ 7 ADI
27— EEIBTSE/HIEDRESNTEY, 127 —F ORI THFICBET 28I 2 s T
WHZEMB [ Tanwar et al., 20101, ASEBRIZHFH rJRESHIWTL 72, 12.5 dpe OFFELIHMIERIC
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0.3-0.5 uL @ rh-AMH Z{EAT5E, MIEEHLZ E R R, EIZEEMEORENIC
AMH/Amh DFRWGPERIS B 6T (K 6A) . Rh-AMH {E ARSI O i NIZH
AMH/Amh D GPEFOG RO B AL, B P REE RS2 T7 —F I 20T Tl I
AMH/Amh 238 S 7= (4 6A%) . —J5C, BRI ORE R P EEEGIEROU) T LR —ATARH
FA LTRSS ETRBMER O T, FHEAIZIE AMH/Amh ORS8O HILTZH D
D, FEE BB I O B NI E SO TR D B2 h o7 (X 6B, B*). 12.5 dpe DFE
BLEAERIC th-AMH Z7EALTZSE 1S, BRSO 8 A Tl RN E RS D3 biviz
HOD, FEEPEE B LIPS OSITRED b7 ()] 6C, C). —F, 2
MIEROE] A CIRME EZ & Tk BARIRIZ RO BGOSR OHILDHLEHIZ (K 6D) , FEEH
BB AR HR 2T — T )N T CERE I AMH/Amh 2358 S 7= (K 6D?) . 13.5 dpe D
5 BEEARER 7212 RAERIC 0.3-0.5 pL @ th-AMH Z1E AL A1, SR IT ks B
527 — BT Tl RIS 3780 B (K TA, A, D, D), FEAEEORHERO
BT T IR B R RS 00 VRT3 OV B IS BB ME RO 1338 0 B~ T7- () 7B, B,
C, C’). 15.5 dpc DX BB E A RO KT EEAMAIES, H i £ T RMERIC 0.8-1.0 uL @ rh-
AMH Zi{EALTZSAIZIE, HESZE REAER, LATEATA T ORIV
FORMFRD BT (K] 8A-C) . ALE AT > TR 15.5 dpe DFT AL (X 4C) L[RIERIZ, rete cord
PITIEFT OGRS 2SR B (K 8A°, BY), FEH P B O ko127 — B 5
MBS ITERD BT (K 8A-C).

4. FEEEBHIRRFH O R

ABREGIR EEIZUTY Y Amh 23K ED PR N A~RTBPEICBAT T 0 50DV T, s E R
EHWERR KL, 207012, £, MR EES RO 7R B GRS O 217 -
2. 227 —FOIRITIRE, 27 —8F 0B, BLURa7—FBTRISGGED LN LN
SINTWD27 — & JHPH O FEREH L O BEEL L [ Dyche, 1979; Wartenberg, 1985 1IZL0EF

fliL7=. BE#R @Y [Dyche, 19791, 12.5 dpc DHETIXI =7 —4 & PHIZE FERE AR O EEEE 1138
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DHAT (M 9A, B), 13.5 dpe TliFI=aT7—EF B LRI 27— & J& PH O [ Tk
JRODUFEN RO BN (X 9C, D). 227 —EDEREMHTT5E, 12.5 dpe TlII=7—& A
i, RO e ICHERER O B2 2 TR LR o 72 (K] 10A, B). — 5T, 13.5 dpc D=
Z—E L (P<0.001, X 10A), FIEROEFE (P=0.005, [X] 10B) (ZEHIZHERVIED KA &
/&7 oT2. 12,5 dpe & 13.5 dpe D27 —F IO ERA I T 5L, HETIX 12.5 dpe &Y
13.5 dpc D5 03T NI Li=—J57C, METIX 12.5 dpe £V 13.5 dpc D730 M IZHE N
L72 (B 10A) . 12.5dpc & 13.5dpc D=7 —EHREBOERZ LI LUI-5E512h, HETIX 12.5
dpc &V 13.5 dpc D F B30T NI Liz— 5T, #METIX 12.5 dpe &V 13.5 dpc D I7 5307 7
[ZEEANL 7= (X 10B) . BL EDOFE RS, 13.5dpe TIEEEIZI 27— E ORI THEA TWDHEE X

5L, 12.5 dpe OOEFEBIAED 7 0NE L THDHI LRGN T,

5. AHEAYRIEE BT D Amh OFEFNLFEN~OBIT O

AEFRAZRIRE D Amh DSFEHENO R ENARIENECBAT T 00080 & sl 9 5720, 12.5
dpc DHEDOFRE L 12.5 dpe 225 72 KRIRFRZ OO R B LLHW T = RE T ayT 17
ETTHATL, BN Amh 2 L7Z. NEEHELL7Z GAPDH (37 kDa) D/3 R, 47T
OEECHREENZ (X 11A). AR THD Amhc (12.5 kDa) D/ XURIE, $HT 47 3 ba—
LT 12.5dpe DIFETITFROLNT, RIOT4Tar b—LTHDH 72 FEEEE#Z OR R T
IERROHLNTZ (K 11A) . 51T, 12.5 dpe DHED T BB LI OEEEZ OBEDO H R TEH Amh D/
YRAHSNIZ (X 11A) . F7e, BGOSR 1 Y270 & 720D Amh B4 E G
#9458, 12.5 dpe DIEFB D 1.35 fFTH-7=. £/=, Amh OFEEfE%Z GAPDH T/ —~7A1
AL THEOTERND Amh 4T 58, HEEZOTENO Amh &3 12.5 dpc ODFEHNO

22 5 ThH-7- (¥ 11B).
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6. AEFARIREIZIITD Amh OREENGHFERN~OBATIREE O

SRR LG 1-4 DS (X 2B) T 12.5 dpec OYEIR A G KE 72 FEfEEEL, AF
FI7RIREEIC 51T D Amh DREENS BN A~OBATRE ALz,
1)12.5 dpc 75 72 KRR LT MEIRB L OB O HE

TRTOEERMFIZBOT, BEZEOBENTFERRPARIZRO O (X 12A). F,
PERREBEEE L COD IO P ITE R % £ TR N T, BB IRASN TV (X
12A) . —J5C, MO FRBAR L0 BE O FRFIZOW T B IR RBE R AT 22808
L, BHEIL TWAIEE DRSO b (X 12A) . BE#OEY [Orvis and Behringer, 20077,
HREENDOI2T7—F IO, BEMRBRIIRREHRMOETHREL TERY, 5ERZITF
B OR BRI ETHEL QO (X 124).

2)12.5 dpe 2> 72 BE[EEZE L7 BN Amh
BB ORI RB LU 1-4 ORBEPEESEZHOT Amh 2 HLIZEZA, T3TO
TR BN RS 3588 BTz (X 12B) .

3)12.5 dpe 25 72 RIS L7232 7 —E B L O+ /L 7 & O BE

FETIX, I=27—BEEO B P IIT2 M el OB I IR B LOSM: 3 TROLA
c—H (X 13A,G), Sl 1 &2 BLO 4 TIIROLN2D 72 (K 13C, E, 1) . I27—F ik
D JE FHIZ I 1T D TR D BRI, XTHRIBI OG22 3 BLO4 TROLIL-—F (M
13B, F, H, J), 54 1 TIEEEDHLIh 72 (K 13D) . VAL 78 OEWEIR RIS KOG 1-
3 TROLIL, UANTERFEL TN (K 13A-H) . —77, & 4 TIEUAL7EOERED
JEREIT (4 13L,)), U4V 7 8& BRGNS ZE D 2N 3780 B (K 131, 17), UA4/L
BORITHREITL Tz, HETIE, T X TORMETI2T— BB KO 5 o & FH I
T oM FEREA DB ITRD LN T, J2T7—FOIRBITH FIFH O ZEITFRO LR h o7z
(4 13K-T). E7z, UANLTEIZHOWTUL, TN TORMET EEHIEPNIZZEZ RO bivsh s
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EHIZE DR/ N TV (K 13K-T) . AL 78 OBITIE, T REBILVEEER O T T

BY, BEEHOT 4L 7 ERE L L TWOAEALZED S (X 13M, 0, S) .

4) 2T —FERICIEL DSR2 T — BRI TR O R

BB DREDOI 2T —F I OE I, SHEMAITTO Amh OBATABLELZ504 1(P=0.030)
FBIOEM: 2(P=0.027) TIIRHRIVLAEIZHIINL (K 14A) . — 5T, BEMAITTO Amh
BATHBLEF LTt 3 L REDHIIAERZITFRDO LN -T2 (X 14A) . B5ER DOREDS
27 —EHISROERIL, BT Amh OBATAELZSM 1 Tl RIvb A RICH
L7z (P=0.024, [X 14B). —J7C, MMREEM 2 OMICH BREITROLR)-T2 (X
14B) . &:1F 3 1220 T, 27— F FREOEROEIEN R RI0L b @ liE R L
726D (¥ 14B), Kruskal-Wallis test & VT 5 SO O H &R A7 5512135
W72 BRI T 22N TElan o7, LinL7e235, Mann-Whitney U test %\ 24546
(I, FIREZRAT: 3 DRICA B AN RO HIIZ (P=0.031).

AR 219 Amh OBATAFRE LIS 4 TiE, Kruskal-Wallis test Z V23551
(I 7B OBERITHREDOF B2 IIMm I -72 (K 14A). —F5C, Mann—
Whitney—U test & IV \2355121F, XFIRESAE 4 ORNCAE B ZDRDO LN (P=0.032) . F-,
Gl 4 TR 27— REBICKT IR 2 LOFBERAETRD O o7 (X 14B) . I
BLOGRME 1-4 OMEOI2T—EERLZRT DL, JaT7—FHEBI O I OERITSK
HRIOf B2 ZETRO BN -7 (K 14C, D).
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14, Z8

1. =7 —FIRITBIARANICETD Amh 2358 T FTREZR BRI DU T

13.5 BELO 14.5 dpec DHEOHTEZE AW 22X Ty T 4071280, 14.5 dpe DO HREEA

BT D Amh IR EED S 2 &b HVZEDURI TS [ Yamamoto ez al., 2018]. F7z, rete cord
BEOH B MAE 3T 4L 7 B~ LA R T 2R BB O SEIC 1 A B I S v g
[Pawlina and Ross, 2019]. HF& 28175 Amh EEHEOEEIALE ORI H D L1
IR DIEDD, FEAFERIEREOLH B~ Amh OBITELET LA REENE 2O, &
DIFIZONT, T=Uor 7 —Y01250 12.5 £ 13.5 BEON15.5 dpe DR EE AR DORE
BB DT R HE 2 A L7246 R, W iRl CTh S B B 52 LB O A KRk S SR
PREEIRAMELEL, &<IT 12.5 BEON 13.5 dpe CIIREHEAMIET N2 TR 3L RSB ICH K B &
HEF D R Fe i ANERE L CODSEIASTRD BTz, ZOZEND, Yamamoto & (2018) 23/RIEBLT-
K BLBRARE 720 TR R O M EE22 58 Amh 23BN ~NZE T2 AlRetEnE 2 5
.

R ORI FERENICAFE T DRI E D Amh %, —07280 Amh HUiR% gkt
FHNMR T DI LR THD. 22T, KRN EEGROR BRI 721 3R AT h-
AMH %7 AL T, Amh OfHERALZ. ZORE, 12.5 BELW 13.5 dpe IZB W T
Yamamoto © (2018) 73/~ L 7= A5 BLEAMIELZ N 2 CRAMER A S Amh 23] Feika = 358k
R CHFBN~EAITARE THDZE, FPFBEN~BITLI. Amh 0327 — & £ CRIELA
HZENEEMN RSN, —F T, TEAROES CRRMES N EN -2 LIS EE RN D
BN~ Amh ABATUICATREMESY, ZEBRAOIR L LD @R E O Amh 2 RNICEE T 286
(2D AR P A BARAF BN B N~ Amh ANRE 92 rTREMEL B 2 bz,
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2. a2 T7—FIBFTRIAAREIIC I D AE BRI EE D Amh OBATRREGIZ OV T

AFRIREEICHEVT Amh DSHEENSTEN~EATT 503G O/, BLOY Amh 238
T DA THEIRE RS 5720, Amh BAT O EE A YR L 7= PR B A 1R %
AW a7 — BB L ORI ORI TR EZFHE L 72, 12.5 3858 13.5 dpe (Z381F HHfERE
D=7 —F O — AR REEROFHIFE R LY, 12.5 dpc TIFI=2T7—4 D1B1THH
BESILTCUNVRWZEN R ST T2 0, 58 BAMAREIE 12.5 dpe &L 7Tz,

Amh @ mRNA 1% 12.0 dpc IOV RHIMAN TE RIS, TN TITERE
[ZA2 5720 [ Miinsterberg and Lovell-Badge, 1991; Morrish and Sinclair, 2002]. 7 =2Z> 7ty

(CERDIAT ORE R, MIKTEBRZ R <&E E5 2 RIZIBVT 12.5 dpe 205 72 el R O T
WD Amh BE21EFEBMERTCTHD 12.5 dpe JOBIMNL =280, AFFRE D Amh 23
O IR ICRAT D ERLN T, — 07, [RIfRPTIZEY, 12.5 dpec DIfRT
HIRFNIZ Amh 23BATL TS (B 11A) ZEBRSAVED, MR EPE AR L TR LIS 6
(&M DIZR2T7—FOIRITRFRO LI -T2 (X 14A, B) 28D, 2T —FOiIRTE A
T H72DITIE 12.5 dpe DRFRTHENIZEATL TS Amh & TIiFA+4THY, 12.5 dpe LA
FICHENA~EBATT D Amh AU THLHES 2 L.

AEPRAIREEIC 3517 D Amh DR BNH N~ DOBATIR AT 5720, Amh BT O
TR A I DB EA IR P B A RN TR LT, BB A BAALT- 12.5 dpe RfAC
1%, BEHR D LIV [Orvis and Behringer, 200712 =7 — & (XM B ARSI ETLOMIEL T
WRINDTZH DD, WM DOREE R THREEZ TP BRI I ETHREL W, F,
Btk OMEIC B W TUE, BRMEDI2T7—FITEITRO LN -T2, S5, HETRBWT, W
THOREEFMATHREANIZ Amh SNz, ZheXD, & 1-4 TR MR P B
SR B A~ OGN E AR 27— B IR T RIS/ NEL, Amh BAT ORI YT
U TR T 28 I A PRI EE D Amh OIFEDSLHENASOBI TR AT T 2DICH %)
ThoHLHWSir,
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Yamamoto & (2018) D533 L O rth-AMH D 7E AEBRORE R LD, Amh OFFTREEE DA
SEIRD— DL LT, FEHRIEAE 2 D7, RISV TR EE B AHET 32 (&iF 1,
HUITRE B B B S OB A2 G0 (5ol 2) LCRER 9728, Lo 7 — IO E RITA
XA ZITHINLTZ. — 75T, KRB o B A DI (5 3) L TR T2, 3=
T —E I OERITIA REFRRE CThotz. Fo, 1a7—FJE O M FERHIIZOW T,
R BEAE N COBAT AL EFE LR o 7o 5tk R, Stk 3) TIER= 7 —B BRI IV THER

DD HI, FREFELISAM (R 1, 2, 4) TIEHERDLIRD o Tz, ZHHOFEFR KD, B EEME

PHHRENNREMEICEATLIZ Amh 28, 227 —F I OBIT2E /K T2 ENHLNER-
72 (X 15A) .

Rh-AMH D AEBROFERIY, FEBMERNOFEN~BITL. Amh 23327 — & ik
HDOIRIT 2 A D RN E A BV, AWFFEIZIR W T, Amh DG EPLPE~DOBITZ
PR (SRfF DL TR T 5L, 1o —F P Riidx BRIV EICMU. —J5C, KEHREEH
MTOBITEIE (G 2) LTHEETHE, 27— F R EBOE RIS REFRE ThoT-.
F7o, FRBLOEM: 2 TIEI2T7—EF P REOE I T DM TR Ia OB 3RO DAL,
& 1 TR LD T, ZNHOREREY, KRR O RN~ IT L
Amh X277 —EFHREHOIRITEEE THIENPGNE/R-72 (K 15A). 75, FEHE MR
TOBATEME (GF 3) L TR T DL, 127 —E P REOERICONTHIREDH E AN
Mann-Whitney U test (ZXVFROBLILTND. D720, 5 MM D EOK %% 7- Kruskal-
Wallis test THEZDFHIL TRV EAIRILEL T, FEEZMARE 25 Amh 2ARELRNEE
ZHZENX, Type I =7 —IT4 =585 257, KRB AERIITE R OI2T7 — & 8 I ~{#
F9 5813 E L 72\ [Kulibin and Malolina, 2020; Omotehara et al., 2020]. D7, &
VR CREAES V7. Amh IZFFER OV E A~ S S 3, £ O% R B & 5 stk oo i 72
AR T DD RIS LT,

13.5 BL O 15.5 dpe 12BN T rete cord PNIZ Amh 23Rk L AR S22 8D,
FEBLIEN D Amh 78 rete cord [ZREATTHIEN MRS, 24D, rete cord (2 R
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BERBIOUANVTEEZN L THENASEBIT T DN E 2N, £, J27—E1B17H
SRERF N RN TR P RN OO JE AR S IR 5 ) Tdo 5 2 &7 5 [Omotehara et al., 2020], H7&
&SP OIS Amh 2NRHIL, 20 Amh 235325 —% 8 ~FE5 etk &
2O, ZNBIZOWTHRGET 5720, FEHIE BLONU AV T7EEN T HREAHEL T
(R DEERTDHE, J2T7—FHEIZ OV TR ED A E 27 Mann—Whitney U test (ZLDFR
DO, ZOTEND, rete cord EHFEMEBLIONT AL TEENLTHBERN~EBITLE
Amh 728, 12T —FIHHHOBITAER THIENHER ST, — 5T, rete cord FL U
OISO A RO TRk I S -2 XY, Gk iEE L O R FE kAR L TR
179% Amh 73, J27—FEEICEELICL R T2 AT RetED B 2 DALz, Rete cord LU
FREZNLTBITT S Amh O, JIIOI=T —FiIRTICxH T 2 EREZRFTT 572010
1%, SRR R LV ANV T E DI FEMFE LGOI EFREIZILDIDRDMMAED LI T
HD.

3. 15.5 dpc fHEIZH1TD Amh OBATRREEIZ DWW T

AHFFEZIUNT, 15.5 dpe TIIAGHE BB IZI T DR SRR O TE R EITL , REED
HIES EEL TWDZE, BIUOREENICIEAL th-AMH 2B NA~BITLIZAWZ EERL
7z. AT, 15.5dpe @ rete cord NIZH Amh BIFETHIEAE/RLT. LLEXD, AT
BRI ZE T DL, KRR BT O BN OITFE N~ Amh BSBTLIZKL R8N0

J

SREEILTZ. F72, Amh 28 rete cord BIONHBME 2L THBEN~BITE, 17— A H
~ERETHZENHERIS - (X 15B) . REREFKIZIVHBENIZEBITLIZ Amh 3327 — % & BH
FCHIET DM IR TH DN, rete cord EFBEAMEBL O 4V 7 FIII2T7—F L

/

[THEHL TR, rete cord & HT IS OGRS LT H B HIE &4 L 7 8 D e
225 Amh 23 ORI FE kA~ 95 ATREMESS, rete cord BE O EME LT L T+ T H
~EEFEL Amh AHFBEOMFEREASERHL T, Ja7—F i ~2ET 5 il REL B 25N
7=. — 5T, 15.5dpc DIE~T AZBW TR 27— D LRI AW RT3 R
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DHIVTUS [Kobayashi ef al., 2004]. ZOZE0D, FEAENEITUTZEME T, Amh O JFFTHY
IRIRIE AL E LS DO DRRIEN, JaT7— B REOIBITICEE LR 5 REMED B 2 b,
FAEDME ARG B AR T ZE LTS RENIZ 38105 Amh OBATRIE AT 57201213, &H70%
WHFER LB THS.

4, TARAT Y DRBITREFEIZDOUWNT

TANARAT BAAFIATBART/VEL O—FTHY, {17147 el CERSnT=T
VRBAT U NIV RUAIIZN T 17B-hydroxysteroid dehydrogenase type 3
(HSD17B3) DAER & 32T HZ L2 LW & S 415 [0’ Shaughnessy et al., 2000]. 7 ARAT B D
ZERT, BNZBERA— =T 7V =BT DT Fas R THY, BVEFHEN
W BRF LU CHEET 2. 7Ry U B IERORBUIT ANAT r Ul > THEI LN
[Bentvelsen et al., 1995; Murashima et al., 2011, 2015, ZDFEHLJ7 873 rete cord & H B HIE
BIOUANTEO—HEOENZ@IRTHILIZEVRSNDET ANAT o O fE A fl L —
BT HZEND, BRNEBIRTH7TANAT O B AV T EOREIZEE THHEZ Z DT
%[Bentvelsen et al., 1995; Tong et al., 1996]. BLMRIBNZ LT, ABFRICB W T4V 7 & L8
e T A EME LYW 258 (5RME 4), UV T7EITRITUIZ. 2D, RIFZEICE-> T,
rete cord XM AL CEAERNZ A OT 4 V7 8 ~EBAT T D ERE DT ARAT
BN, UANTEDORFEICHE THLIEN BRI, Fio, R BE O RA
YKL CREB LIS B (R 2), U7 ERRELZ. ~TAZBWTTANATBY D
ARIE 12.5 dpe EMBERAEILDZ L5 [ Murashima et al., 20151, 5528 BAAARIIC rete cord 35
FOHFBMENIZBITLIZT ANAT v DS, U7 BI/ER LIRS B A bz, T A
RAT L Amh OBATIRREAZ O W THED RO DB I IARP THY, 2o [UIZo0To

ISR DMFFENRHED HNDHZENIAFFSIND.
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5. #WEEEEIEICONT

o E AR RT3 L OVESHIE DI I BT DRI Z IS TE /= [Picon, 1969; Picard
and Josso, 1984; Buehr et al., 1993; Tong et al., 1996 ; Matoba ef al., 2008; Hiramatsu ez al., 2009].
22T —FIZBT ATV T, B~ th-AMH OIRINERIZINI=T—FBI T~
@ Amh DEE5-23MEH S 7=[Tsuji et al., 1992; Wilson et al., 1993; Tanwar ef al., 2010]. 7=,
Yamamoto 5 (2018) 1% Amh 2MFHENSTENNRIETHZE2R U208, ZAUT MK BR 53
FAET 5 invivo TIIFEI TERoTeZETh D, ARWFIETIE, MR A BB S A5 4 A )
Wrd D2 &2k Amh OBATREEOREMEZHOLNELA, 2O X972 FEBRIEIEI in vivo TIX
D THLLS, ZNHMERE R TCOARARETHD. £<IZ, Amhr2 FHELFIMERTTHD 12.5 dpe
[Arango et al., 200817 DGR ATV 2T — B OIR{TRFHEINIZZEN D, REROIRE LS
#FRIT Amh OBITREORFHIABES 2 bz, £io, RERTHEMALZF Lo —ME
Hasegawa ©(2020) D7 /VHEELDS ZERNIMER ATRETHDOZ LI Z, JESRORE SO HIlH]
bR G THHZ NG, ERFBEEIRE WS EFZROZ EIL~D—BEhbEEZ 2B
2. — 5T, RETHOWEERIETITRERI EBEO TR, EIZWIRAETERA T O RE%
RoTRRECRER T A2 LR EECTHY, PRI~ Amh OBATREEIZ OV TIIRTFT2
LI TE Dol [FITHIR DO IE R Z IR AF AT RE7R G R R A MENL T HZEITLY, I27—F DR

ITHR PP 2 KRR PTREL 5 2 BTz,
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/N

Amh DMIEIGERZ NS RRTI2 7 —BIER 7220 91T, 1950 FFEICIT Jost
IZEDRIESIL TV, LU LIk, Amh 23X 27— 1T T H3RHI7e R B A
HOFEETHDHELEHIZ, Amh BARLVEATHTESNZZEZED, 227 —F~0D Amh OB1T
(XMRE T 5B 2 HILVTEZ. ZD%, Yamamoto 5 (2018) IZEVIRIEMED Amh OBATH
AHRSNDEEHIZ, Amh AE RIS PN ~RIE T 22 EAVRIB S, ARBE Tl
12T —HOBITHAREICIV T, Amh AEEN O RN ~ZPECEAT T 22 A
PN RUTE. F7z, R OBAT LI Amh 23R =T —FIHH ORI T2ER 7528, BX
UGB AR OBATLI. Amh 2327 — 8 PRI OBITE AR 522 Bbne L. &6
(2, 27— B OIRITRRMBRF NI 5327 —F P REOIBTTIZIL, rete cord 35 UM
BENL Ra7—FiEETREETS Amh IV, BFE#HEEN L CRIEMICHBN~BITL
7o Amh O N EE THL AT REMED RS-,

RKEDOWNEIL, Developmental Dynamics 5& TAFRL TND.
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II-1. /D

M FLIEIC W CARSIE O B H 72 3 A AR TEIC B Ch D HEME AR IR 1A, K1
H7HE, AT EE DL CHER B A L CTRY, MEVEANGEIXZHR, IR, IWRAEDOSHE
L CHEEREEI%A 7 5[ Zhao and Yao, 2019]. FEABFRITISUNT, HETHMEM:ASHE O L
ThHHI2T—ENBEIND. BEOI2T7—8 1L, FERNOE/L NG5S i05H Amh A3
27— EH AR FE I T D Amhe2 [ZAE 63528 T, HARTNZIH % [Zhao and Yao,
2019].

AFGEIZEA T OMIEICIE, S B ERDREEML TE. P ThT7 AV Z—Z AW TE:
FiIEL, 127 —EOIRITRFOMEHIET RIS C&E . BRI, 742 —T5
X CREE LT XX MR B A IRIZ th-AMH 2RI 228C, Amh 23327 — &R TS
HZENEBENNCFEASIL TS [ Tsuji ef al., 1992; Wilson, et al., 1993]. — 5T, MEIRDOIERE
DIRAFITELS, BRYIMEEE LG A I IMER DR L3 % [Hasegawa et al., 2020]. £/-, €D
PR DB L NI O E I 3R AF S LTV [Hasegawa et al., 2020]. 5 1 =TI, Jv4E
RIZITV Y Amh R TRETT 57280, PEBROMIZEICILS IV CTWD T e — 27 W iEZ BRI L
THERROMIR ZRAELT=[Kato er al., 2023]. ZAUZEY, KEHEIERIE D P EN~BITL-
Amh PR 7 —FRHEOIRITA2EM T HZELEZERNCHONET D01, FERBAE)D
HHFENAS Amh BBATL (Ra7—E RO T2 ER T 52 %~ L7 [Kato et al., 2023 ].
B, SERFERNMRT O Amh OEEZZTRNZER, IFERNTIIRETHS
KR DB 72 L O EBRBAEIC LRI FTRE L7 o7 [Kato et al., 2023]. LInLZeH35, ZOK:
FIETITHREAAEL TR W ESRRIO T B O EEZRGF TEXT, J27—F R OIBITH
Frze s, REMA O AL FEE OfRMT 2475 Z LT R TUhZeu [Kato ef al., 2023]. ZZTH 11 &=

T, 27 —EREDOIERRZIRAF /T REAR G B R IEIZ OV TRETL7Z.
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I1-2. #RBINFE

1. R EW B L OEEE HiE

MERED ICR SH~ A (H A SLC) & W T—BREJEEIC LD B ATV, R H O IET
% 0.5 dpc LT, 12.5 dpc ffHED~UAGF 2 EERICHWZ. B0 E B L ONFERIL, T
PR FEN TR L H R GFAIE 5 29-05-02, 2022-07-01) (ZHE~7-. B O FIEIZ

DWW [ |LRRIZIToT-.

2. IREERE
1) 7 A=A VT vy BEOVT L — VR

THO—=AF N Ty 7 BI OV — ORI, 5 1 BERERIAT 72, THAn—25 )L
Tay i, K Tx7xT mm ERDIDIHER LT, T u—R 7T vy EOFEOERITIE,
19G OEHEF (B 1.1 mm, 7/VE) OB & AV, 7Ly —NE, 1x7 mm ORESCrER

L.

2) 7 VRO /ER
~AraAf T2l ary O T A% v T — (Model G1, NEE 0.6 mm) Z T, FARR

DTN ERL Tz, 7V A IR A SRR O R SIZUIBL T, ERRICHW .

3) B B LU B 2%

HEPES #/1 DMEM HiC, 12.5 dpc O~ AR+ D FignHEaE R Z SR L 7= (4 16A) .
AT, HERRFBEGR, %5 B IO LA OGN 2 2 TUIBRL 7 (X 16A). ¥KIZ,
BBDFHIIREY 3 somites HMAUDALE THBZEIFRL, WO LG TIFRLZ (X 16B).
D%, IEPTELIZHIWL (X 16C), PEMRORIATENHEEMI~ 2 somites DAL E THARERD

SRERAIZBIBRLTZ (K 16C) . S612, TRELVIMUDIREEZGIFRL (M 16D), it 2 & Tedy
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MO AUIBRLT- (K 16E). Ziva, 7Ha—A7 L7 ay 7 OENICE RN F b Lol
RIELIZ(K 16F, F). Z0D%%, K7 M OJEthZ2 <7z o7 v iz, ia§ o E RN ER
EL7Z (X 16F, F’). 3512, 3E OEBEIET5EEH1Z, Mk ~DOBEBIRORBIEEZ ED
BHIDIZT N — R egeE BICREL (X 16F, F). ZHVEERE 15 mm O 24 7= /L7L—h
DUz /LR REBIZEHEL (K 16F), MRS L OH B S KARIRICAT 958512 HEPES RN
DMEM % 520 uL AL, B BRIAR £ C 4°CTIRE LT-. BEEBIMAEATICFI &0 KSR #shn
DMEM (Z AU %, 37°C, 5% CO, e FC 72 BifijE5# L7-. KSR ¥R/ DMEM 345 H,

EREAETHLT-.

3. ARk AY F6 KOV O AT
BRI R DYERR TP B E S AL BT L, 25 T FLFERD T iE THARMEAZIERL T
MR R IS T

4, J=2T7—EOEEROFH

27— EOBEEROFHIGIEDL, # 1 BERROTIETIT 7. 72720, 127 —FEELL
THERR DB BRI AT, =27 —E IR E U TR O i BT, S=F7—F R &L T
PERRD S B A 26 A~ 200 pwm AHEAFHRIL7Z (B4 17) . EIRZ &2 HE Yotz L8 f
T2, PRSI OERE, TN TN 4 KorEHEIL, TR EE
BHLZ. 2, B 1 E a7 —FHEBBI O REBOEROFHIZTT 72 12.5, 13.5dpe D
MERE~ T A, BLOERFBEA RO TEELIAEARIZONWT, & I BEOERIIHESTH
FHHILZ. 36 1T O HETERBLIEMBEOI 2T —% OF 81X Mann-Whitney U test

(BellCurve for Excel, version 3.23; SSRI) TilfiL, A2 /KHEIX 5% AR ELT-.
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I1-3. F58

1. B GOMER P EEA RO EIZE 35 IR AT

PERRETZ B OACEBIMRIT, BFE AR CREREMITRD L2 -T2 (K 18A, B). MRS
(&L TODHEIRO IR IR IO R L, MR R im0 F1 RT3
JEHIL T (K 18A, BY) . PERREATFEL TR W IO B IR ER T IC i > T E L (K
18A, B), MR E S RDO A TR LGS (K 18C) L8R, EMAITHEL TV, K
BHROPTBANTIE, Ja7—ERTERHMABECHEL TWAIENMHERIN (X 18A,
B’). ¥R B O RIL, BRI 12.5 dpe (X 19) KOBIEEL T3 (X 18B), 15.5dpe
([ TOFETTIEEL T 7pdoTz.

2. PERR S RO KRR 7 BT

FE R OREBBRNIZIE Amh OBFPERIS2 R S, Amh SRS MEA R3S FAEL7Z
(X 20A). —757C, 13.5 dpc DFEH (X1 20B) LV Amh OFGHFE T -T2, FEHRFRIL15.5
dpe (X 22) 1ZETTFEZEL TR 07203, BRSO REOREE N TH FIRRICERO DALz (X 21A,
B). BB % OMETIE, 27 —FITEESERSN TN b0, I27—8 ERGOZ M

DN (K 21A-C) . EHIZ, 27— JE O M FefbianBEEE 1T 15.5 dpe (X 22) K0
LW DD, FiEEBRLGRFD 12.5 dpe (X 22) KVEEEL Tz (4 21A4°-C°, A”-C”). — 5T,
EEBOMTIE, 127 —FOEENERSITEBY, 127 —8 &8 FHO M Fe a0k X
ROOLNIRD T (K 21D-F, D*-F”). £z, BEBZE OV VT EI, BETITEESERSL
FIEDHEITL TV (X 21A-C7) . — 7, MECIE EEGHIANIC 2 D2 nsglo b, iB1T
DEITL TV (4 21D°-F) .

3. S2T—EOEEOEN

BEREOI2T7—EOEREIZOWTUL, MERTEEEGEROL TR G LR, KEs
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BEZHWTERELEATIIR 27— FHEBB L O REITNL TR 7 —EFRBIHIZONT
LEHHFTRETH -T2, HEDI2 T —EDOERITHOVTIBT & (M 23), 2F7—&HRET
(T2 7 —BHEBIVE/NSS, 13.5 dpe DIFHRPBES I 12.5 dpe ORFRTEEE
KOHTHEE LIS A LFEOEME R L. £/, 27— FRMOBERIII=T—F h i
FOHRES, 13.5 dpe DIERFBEAEROLE LFREROBEMZRUZ. MEOI2T7 —BOER
IZOWTHI 5L (X 23), S 7 —EF PRI T —F L0 /&L, 13.5dpec DINEH
BHEARBLOUNRE AP BEAS RO TEELIG S CRBEOMEMEZ R LT, — 5, 27—
R OERITI=T—EH RIS KES, 13.5 dpc DI AR EEREITR DM MEZRL
To. REOEFBIECREBRLUMEDOI 27— FOERENTHE, 127 —FHHE, HIE,

B OWT TN TY, HELOSBHED 523, HEIZ/INED -7 (P<0.001, [X]23).
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4. %

REOIFRERIETIE, PERBHECTOETHMPMRAFEIN, 127 —ERIMETEREY
FHAIFTEE T ol FAEDET IO T, FEZ ARG T O T B IR KO il
T2 (X 19) 73, KREOHEFRETHRELLGEICH, KRB HoTE O iingEobnic.
—55C, 15.5 dpe fHiEl272 5L, KRR O B IR BN SO R iht;, £y
BB D o B 3 AMA T o~ &R 528 [MceKey et al., 2022], ZDEREIIARFEDEE & LT
ITROLNRD 5T, L2 T7—FEOEFERIEAITNT, BB (Bl BXOMREF B L0 =Ko
Ho7enr i BAGR, BLOVE P ORHE (ligament) 23 Th5H [McKey et al., 2022]. 4 A, i3
AL TR B EMEREDAEBHRITIZEALEZEDLT, KR TRELRBDOLNRN-TTER, 1K
WA EMRIIMEL TR LI, HEREMOIE BB N,

FAENETICON T, HETIHEI=2T7—& 5 P O M AR ORECI 2T —F LR oL

RO BAVS [ Dyche, 1979]). —J7, METIXZEML /2327 —8 ERMIAAEEOHNLEDD, X
27— R B O Fe i ia O B IX5R O B2 [Dyche, 1979]. 512, 5 1 T, J27—
B OIBITBRLARTD 12.5 dpe TIIMEEDI 27— EFERITFEFEE THDH—J7, 13.5 dpe 127258
MEXVHEDI 2T —E DTN, BB/ NS IehZa R Uz [Kato et al., 2023]. REDEH#IES
WS EICH, BEHIBT 5327 — & B O M TR OBENBO D=2 8T,
FOBHED T NI 27 —EDERPA BINS o7, LL D, REOIREEEERIETIX
T—EHHH B IO REBITINA TREET, REMEICEATL. Amh 2NBfT2ERLIZZEN
RSV

PERDEBFRER/IE T, L7 —FRIOIBEE AT T DZENEEETH L7 [Kato et al.,
2023], L= T —F R ~D Amh OBATHEFFIZ OV TIIRFTTE TR, SREEALE, K
PRI P B A R A A SE DM E I EIE T, RENIZ Amh BRHiEhizze, 2

RSB L O REOBRITNER SN ZEITMA T, TBEEETORENRESN,
IR 27— F R E TIRIBEMEICEITLZ Amh ICE2B T ER S, 2k, REqZiE
I, ARSIV Amh ORESMA T Cla7— BRI ETORITEAFHIT2DIT@E L 72/ T
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bHEEZ LI, — 5T, MEORERZDI=T—EF B 13.5 dpec OIS IZ R D n 2R L
Tel2®, MEDI 2T — & R ER DI ICAEEEZ DDA TR DL THD.

27— OIBITIIR 27— FEEAN SRS D [ Tsuji e al., 1992]. ZiUZE, Amh O3
IR THD Amhr2 OFEBLNR 27— BRI BN S AT LI TS [ Touji et al.,
1992]. I~ AT, Amhr2 ©FBLT 13.0 dpe EHIZBGAS AL, EDHI2T—ERH 7 m~
LIFIZHETTL, 13.5 dpe £ TITHREMERETHIZET SH[Arango et al., 2008]. — 5T, I27—
B OBATIZFNG —ERITEIT T 20 Tldel, AT AT T D BB ET 5. Bz
IX, 15.5 dpc DRE~T A TIL, =27 —EF1IWrisin9 12557 L [Kobayashi and Behringer, 2003;
Kobayashi et al., 2004], =D& 18.5 dpc FTIZI=T7—EF 1429 % [Dyche, 1979]. ZDHi 5
1%, KRR BN~ZIEL 72 Amh 28 B BT M ~E—RRICHLHCT 28RN CIIai i o
720N, D7, FlZ XM Amh 728, FEAENHETIZ-OITC Amh O JRFTHIZR IR 224
DAL OEFOFIENE 2 DI, 127 —EOBIRITHEOG AR N ET L
SN CHY [Jamin et al., 2002; Orvis et al., 2008; Migone et al., 2017], =27 — & DiBITHEFF D
fEBH, FCHhI2T—E ~0 Amh OBITHEF OFRITEE ThHo. AERELHNI2T—
B RESOMHT, Z ORI O—Bh b Z LB s s.
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II-5. /NS

RN B L OB O AT HEICE SN, 227 —F OIBITHF 2B
TOMIEICH AL T&7. — 5T, 1RO EBEIETIE, MEROFEEL LATTE O
DIRAEPA T3 THY, J=27—EREHOMATIHNDLZENTE R oT. AR LE, K
B ICPER T E S R SE LM ERRIE T, PREMETHRERNRFESNLIE,
FEHAIZ Amh RHLIZZE, BIUOI2T7— BN LRMETOIRITAE RS NI-ZED
5, 227 —ERIMBOBITOMATICHH TRE THLEZ A BN, SHIT, LaT7—BRH D72
SEBIHEFMNZ B TIE, RIEMEICEATLIZ Amh DS TICRE G352 80 RENTz. 27—
DBFRITHEOFVEATERE NN 2L TERY, J2T7—FOIRITHIFOMH, 1Tz
F—E~D Amh OBITHF OHRITHEE THD. KETRLIZI2T7—E R E T HE

e B ERIEIY, Amh OBATHE P2 BRI 5 L CEER LA LRI SN,

RKEONEIL, The Journal of Veterinary Medical Science 7t C/AF L TUWA.
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RHE

NS oML AR AT TS, M AE WIS B W IR AR SE O R S Ch 232
T —ERHEZB O TH RS, FFRPLSWMSNDHR 27— B H/VEL (Amh) OFEETH
ARNCTERT D, 27— B OBRITRIERICIN T, Amh ARERND RN~
ITL RO 27 — B2 TS E D ZEDNEFE B L o7 [ Yamamoto ef al., 2018]. LAL
22030, Amh 2SEHDBLHENAEATL, 27— 8 E TR T 237 BT AR 7B
ThD. ZITARMETIE, ~VRAEZET VEMELTERAL, MH Amh OFELZ T
BREEREMNDILET, 127 —EFEHMB IO RE~D Amh OBATRERIC OV TG
1Tolz. ETe, IEROMEERIETIIR 27— FORTOBEBAMERFT 2L, [FIEAL
~NREPED Amh DBATREEIZOWTIMRAT TE TRV, 22T, 127 —EF RO EL
(AT AT e B B B IR IS D W TH R &1 T o 72

%1 BT, RO RERORFEL ATREE T 28 B EEZ HWT, 127 —8 DI1R1THIA
REHIZH511 D Amh OREENL B, L2327 —8 P RE~OBITREEIZ OV TRt
LTz, ZORER, FERENOHEN~NZELZ Amh 23327 —F OB T2 ERT52L, I3
T — BRI NC RWTIE, R B S O BN 3 L ORI 25 R N~ AT
L7z Amh 23327 —F BB IO RBOIRITIC 53028 RmShz. —F T, MkfEeR
ERLTHBENAEBITLIZ Amh O, 27— TICxT 2 BIIRIEHLNATIT V. &
VNCRITDTZV—~—F IRML IR T OHE ISR LI, T 5 WNIZRT 2T H Ok B
PEDIMBEYAIZESTC, MR T ORI CEAINTZ Amh D MLIRE L CHER T DOI27—%
VERTAZEDNFKREB Z BN TS, — 5T, IBROHEE |, ~UATIE7)—~—F >0
BGIIRROLAR. N2 T, AMANTRE R, BOHANCINERZ B T 2B G~y AD5 A,
FERM DI T —FI1TRITL, IPRMTIEHI2T—EHROIPE BN ENERINLZE
PSR S 4TV [Katoh-Fukui ef al., 1998; Kuroki e al., 2013; Umemura ef al., 2015]. 7=,

Jost (1953) (2L DU R T2 HWEEER TIX, EBMITOHRI2T—E DR ENRD LT,
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INBDEIING, Vel baT—EOBITHRIGR O ~T 2BV, MRIEREZ LT
BATT % Amh JOIREMEICEATLI. Amh O TN EHEETHLHLEBZ O, J2T7—F DIRITHN

HATERITIHIT DICEDHT=DIZIE, Amhr2 OB GRFIC Amh SN B CHHZ LN
STV [ Zhan et al., 2006]. ZALED, J2T7—F OIBITEFHET L7201, 127 B0
RENT-Z DRV T Amh 23327 —EFHHA~LBZESTLMLERHY, AFFETRL
Amh PR 7 —EJEPFICEBEICEAT T ORE 27— IR TICEE ThHZEnMHEIIE L
7z. Amh ORNEZEETOHTIZOWTIARHTHLN, U4V T7EDIERICTT ANAT R
> DYRFERBLFIET 2805 [Bentvelsen et al., 19957, /LRI D5 BV~ 43
WSz Amh (ZOWTH [FIRRICHRE ABRUEAFRN IR D EHERI S 2. ETe, BRiZehiik
DHILHT, Amh Z R IZHLHSEH72D D R LD IO 72 RF DI ES B 2 Bz, A58

T, BADNELGE GO IEET DL, KR PEEREOBIAOIETENIC Amh 2
BATUICL D ZEL R L=, 512, 15.5 dpe @ rete cord PNIZ Amh 23 HESN=Z 80D,
Amh 73 rete cord BEOHFEMEL L THEN~BITL (RaF7—E A PA~BZES 5240
HERS Tz, — T, 15.5 dpc DEEYTATIEI2T—EF OB AR RAERRBD LTINS
[Kobayashi and Behringer, 2003; Kobayashi et al., 2004]. Z DG TR ENS R~ LM ME
(ZATLTZ Amh 73, & OFEEDG BT 0 ~—ERICIRE T 2R TITE A TE 2. Zh
K0, FEAHRED R L TR IEMRE DB~ Amh 2R LIS R I W T, 4
DB ~RHEMEICRAT TS5 Amh KD, 43072 Amh OJRFTHZRIREZAECSELHR
R DOBATIRIE D DR =2 T — & OIRITICEE L5 [ REMENE 2 b7z,

# 1 B TIE, 27— EF R OME MR iRt B R IEIC OV TIREIL, I27—8 )%
HDIRTT DFFHT IR I RE 7R3 B B B A ML LT, s B 2 SRIIME IR d6 L OVARJf3E 0D 38
EEICBE T BAFEIC % SN TE 7= [Buehr et al., 1993; Matoba et al., 2008; Hiramatsu ef al.,
2009]. ZLC, 7 —Ar VT ay ), T4V Z—, Nay 7Ly Ekk 2 72 5 13 L
SNTWDN, ZOHFTHAEFLEDHIZEIZIL, 742 — D &S AV Hi1 TE72 [ Donahoe

et al., 1976, 1977; Fujino et al., 2009]. —f%|Z, FFEREFER TILT AT =AM LUTT T =R
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DU Gupta and Bentlejewski, 1993], #8'E D57 09728)F% [Fujino et al., 2009], fhasE &
FAE DR TOREERE 2 G0 TEKRAN TIRN #2525 7)Y rTHE Té S [Donahoe ef al., 1976,
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Abstract

Miillerian ducts (MD), the primordium of the female reproductive tract, are also formed in males
during early development, and are disappeared before birth under the influence of anti-Miillerian
hormone (Amh) secreted by the testis. Yamamoto (2018) showed that Amh infiltrates from the
testis into the mesonephros and induces regression of the ipsilateral MD at the start of MD
regression in mice. However, the detailed pathway of Amh infiltration from the testis into the
mesonephros remains unclear. In this study, it was investigated that the diffusion pathway of Amh
to the cranial region of the MD (cranial MD) and the middle region of the MD (middle MD) at the
start of the MD regression by using an organ culture system that is not affected by Amh in the blood.
Furthermore, it is difficult to maintain structural integrity, such as the length and diameter and
normal direction of elongation of the caudal region of the MD (caudal MD), in conventional organ
culture systems. Therefore, the pathway of Amh to the caudal MD remains uncharted. In this study,
it was also investigated that an organ culture method that can maintain the morphology of the caudal
MD in mice to enable examination of the mechanisms underlying the caudal MD regression.

In Chapter I, the diffusion pathway of Amh from the testis to the mesonephros at the start of MD
regression in mice was examined. To investigate the region where Amh may infiltrate from the
testis to the mesonephros, Amh was detected on the sections of the testis-mesonephros complexes
at 12.5, 13.5 and 15.5 dpc by using the anti-Amh antibody and aniline blue staining was used,
which can evaluate the degree of connective tissue formation. In addition, after injection of
recombinant human-AMH into the cranial or caudal region of the testes at 12.5, 13.5 and 15.5 dpc,
AMH/Amh was detected on the sections by using the anti-Amh antibody. To investigate whether
Ambh at physiological concentrations can infiltrate from the candidate region considered from the
results of these experiments, we used organ culture system. The amount of Amh in the mesonephros
of the testis—mesonephros complexes cultured for 72 h from 12.5 dpc and at 12.5 dpc was analyzed
by western-blotting. Furthermore, candidate regions for the diffusion pathway of Amh were incised
in the gonad-mesonephros complexes at 12.5 dpc and incubated for 72 h. After incubation, the MD
regression was evaluated by measuring the cranial and middle MD on transverse HE stained
sections. The positive reaction of Amh was detected in the testis cords at 12.5, 13.5 and 15.5 dpc
and in the rete cord at 13.5 and 15.5 dpc. Then it was reconfirmed that Amh infiltrates to the
mesonephros through the rete cord. The region with less connective tissue and the connection
between the testis and the mesonephros were noted in both the cranial and caudal region of the
testes at 12.5 and 13.5 dpc. Furthermore, the positive reaction of AMH/Amh was continuously
observed from the testis near the recombinant human-AMH injection site to the mesenchyme near
the MD. On the other hand, the mesenchyme of the mesonephros was negative in the section at the
opposite pole. These results suggested that Amh can infiltrate the cranial and caudal region of the
testes at the start of the regression of the MD. It was shown that the amount of Amh in the cultured

male mesonephros was higher than that in the male mesonephros at 12.5 dpc by western-blotting.
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This result directly indicated that Amh at the physiological concentration infiltrates from the testis
to the mesonephros. In the testis—mesonephros complex cultured by inhibiting the diffusion of Amh
through the cranial region of the testis, the cranial MD diameter was significantly increased
compared to the control. On the other hand, in the testis—mesonephros complex cultured by
inhibiting the diffusion of Amh through the caudal region of the testes, the cranial MD diameter
was not different from the control. These results indicated that Amh infiltrating from the cranial
region of the testis induces the regression of the cranial MD. In the testis—mesonephros complex
cultured by inhibiting the diffusion of Amh through the cranial region of the testis, the middle MD
diameter was not different from the control. This result indicated that Amh also infiltrates from the
caudal region of the testes and induced the regression of the middle MD. When the recombinant
human-AMH was injected into the cranial, center or caudal region of the testis at 15.5 dpc,
AMH/Amh was detected in the testis cords and in the portion of the interstitium near the injection
site. However, in the boundary region between the testis and the mesonephros, AMH/Amh was
only weakly detected in the rete cord and was not detected in the mesenchyme. In addition, at 15.5
dpc, the connective tissue formation at the boundary region between the testis and the mesonephros
progressed and the boundary region was narrower compared with those at 12.5 and 13.5 dpc. These
results suggested that as development progresses, Amh infiltration from the caudal region of the
testis to the mesonephros becomes less likely. These collective results also suggested that it may
become more important for Amh to reach the vicinity of the MD via the rete cords, mesonephric
tubles, and Wolffian duct as development progresses.

In Chapter II, it was examined that organ culture methods that can maintain the morphology of
the caudal MD. The gonad-mesonephros complex has been cultured alone in the conventional
methods. In this study, the gonad—mesonephros complex, metanephros, and urinary bladder of
mouse fetuses at 12.5 dpc attached to the body trunk were cultured on agarose gels for 72 h. Amh
in the testis was then detected by immunohistochemistry on the sections. In addition, HE stained
sections were used for general histology and measurement of MD diameter. The cultured caudal
region of the mesonephros was elongated along the body trunk, and the course of the mesonephros
was maintained in many individuals. In males, the cultured testes were thickened and Amh was
detected in the cultured testis cords. Although a lumen of the cultured MD was formed,
mesenchymal cells aggregated around the cranial, middle and even caudal MD and the MD
epithelial cells degenerated, which are characteristics of MD regression. The morphology of the
mesonephros was maintained up to the caudal region, allowing for the measurement of MD
diameter in the caudal region. In males, the middle MD diameter was smaller than the cranial MD
diameter, and the caudal MD diameter was larger than the middle MD diameter, similar to the MD
at 13.5 dpc. Furthermore, the cultured male MD diameter was significantly smaller than that of the
female. These results indicate that cranial, middle and even caudal MD regression advanced in
males when the MD was cultured using the present culture system. Based on these results, it was

concluded that the development of the MD was maintained in the present organ culture system.
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Using this culture system, Amh infiltration to the caudal MD can be examined without the influence
of Amh in the circulatory system. This culture system is useful for clarifying the regression
mechanism of the caudal MD.

In summary, the present study directly revealed that Amh at physiological concentrations
infiltrates from the testis to the ipsilateral mesonephros at the start of the MD regression. In addition,
it was indicated that Amh infiltrating from the cranial region of the testis to the mesonephros
induces regression of the cranial MD, and that Amh infiltrating from the caudal region of the testis
induces regression of the middle MD at least at the start of the MD regression. Furthermore, the
present study established the organ culture method that can maintain the morphology and
development of the MD. The organ culture method is useful for studying the regression mechanism
of the MD, including the caudal region. It is expected that the present study will contribute to a
better understanding of the mechanisms of MD regression.
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