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Although neonatal mammalian ovaries contain many nongrowing primordial oocytes,
most degenerate and only a few contribute to the oocyte pool in the mature ovary. If
these arrested neonatal primordial oocytes could be rescued effectively, they would
form a potentially valuable source for research, clinical, and zoological purposes. In
this research, we developed a follicle-free culture system that enables a large number
of arrested oocytes to develop in vitro. By selective culture of ovarian cells from
newborn (2—4 days old) mice, spherical colonies consisting exclusively of primordial
oocytes and putative thecal stem cells were obtained. Upon treatment with a stem cell
factor (c-kit ligand), these embedded oocytes were released from the colonies. The
released oocytes—more than 800 per animal-—continued to develop without any
supporting cells, formed a zona pellucida, and were able to fuse with spermatozoa. This
culture system provides a unique experimental model for studying the mechanisms of
oogenesis, as it can supply many granulosa cell-free oocytes at specific stages. We
successfully generated MII oocytes using ectopic transplantation method that was
constructed by in vitro cultured oocytes and neonatal ovarian somatic cells.
Furthermore, we noticed a novel oocyte apoptosis mechanism which is controlled by

oocyte autonomously.



[ERES 234 GikES e 3y S
2009 4 7,700, 000 2,310, 000 10, 010, 000
2010 - 7, 600, 000 2, 280, 000 9, 880, 000
2011 A 7,000, 000 2,100, 000 9, 100, 000
o 22,300, 000 6, 690, 000 28, 990, 000

TR B - KA Tk

BFEOSRL « fE - EBrEh = - EEREMW T
F—TU— R P, AT, BEEE, AR

1. WFFERG S PO 5

AR DRSNS R R ITE LS D
i ST A2, KEN OB R < K2
LTCWABNEIZE A LR, FlElZle> T
S Td 5 Germline stem cell (GS #
R DR EEFRIED RN SR b 00, Rk
TOR TR E TIZIEE > TRV, —F,
L Bpn | I3 ORI S 2 Ve
SINTWRWIEIT TR, &Y - BRI HIRR
WY, LRSS 21T ICE DR
D, TDIZD, ZEDOINTZ VTA
FENT A V7 & OWAESREIC X DT SEAT
LC& 7, WALE—ICOMNBIE - KA
MET LTHIN SN DI FIIMd Th 5, £

o, BHERPNBR-FIT A2 < FFE L TV D28,

PERaC R ENTOREETH Y . T O IPRRE iA
#l & Gap junction THREIZEE LT D
7. B2 & BAF 7 RRE TR 5 0l
LV,

o, ABM LR TR =Y RIZE T
SOIFFRERLNTLED Z &b, IS
DHfL EEZBRE LTS, 612, WHlEw
B - D (R S 15 28 5 C 1 FERL A i 8 o0 B A

AR ESNTERY, Alld s OMHAERIC X
STHE - KABNMEE SN D EEX BN TE
e EMNS YL, IIF ORI RERRRIC
HEREIZE -T2 EEF STV WIEZER R
TWRho T,

2. WrEoOHBY

ZIVE THILEN O EFERF SIS B
WT, IRF-ORFOMRFANIREE I A A 0L
HITEHFE VI ENRD IR KB fRHT
WIEFICNEETH T2, —J7, R 1
IIREFARNATRETHD Z LD, BT K
RZIEED T A= AL EIZELTY
70T F— LEHTCDNA ~ A 7 1 T LA fiEAT
REMKG T, xRN ERB I TE T,
IIT- 2 REICGRRT 2 Z EnTcE L, BT
& FERDOWIE R 2 W T & 27217 T <
Il TnDd ) ey T v JHER
EOENTRAEZFMT 5B T 5, AH
FHARE L, RRENE R LIl fa kst <2
REIGHT D2 EICX 0, A T~ 24
PO B RR L S FEHEHINF 2T H L,



ELICENERBESEDL Z LKL LW

FEFIAT 5,

EN TS R

1. JirREFHERZLVSEL, IT0%
A« AR EmD D,

2. KEFW LI BREFEER L, 2
DY OERFE A2 7T 5.,

3. (RAMEERIERRE O A B Tor i TR L,
mRNA 0% 2 X7 B A i L COR AR
RINFH B B & 1AW TR - AL
HINZ FEGRHAT 5 5

4. JIFHIRE > TWH Y Fr /7 <
VITHRERARD IO, BRI~
YIT-HIIE & o X BERER SE T, %
DEACERITT 5.

EWoltdo0EEdE LCRIAT S, AR

TR RIS U2 2 figricfikt L. Zh

ETRALR-T “IFORE” ZHALNIC

THIEEHBE LTS,

3. WHED ik

THVE TITAREREFE DR L 790114 F
HEIE. I < OBOFEEWINF & (K54 T
PR TE | FFHIOM AR IR D287 &I
Lo TEDAEFRLHEERELZ 2 P r—
NTHZEBARETH D, ZDV AT LA
MU TR B Z T 27201,

1. KVEOESWIIFOIRE - lAEDBRFE
2. AR (EF) IRFHkOE S L <

PEATDAEH

3. FHEBMICBIT DI NE LD

4. JIFHIIE DY 7u s T 2 v 7 ReRH
OS> ORFFEF % TR LEBREIT- 72, 18
REOVNBRE LI FETHELLINFOR
SR RIREE RS Z N TE R, AREY
¥, EREWE, BT EO4RAET y

BICHEIREREZ VIO T S BITHR
Tl R LREE LTV D,

4. WHIERCR

AWFFERRAT > D RSN TR L7=90 1% 1 .
DOMEFEAF7>5 1000 fH LA EDBE D EVIREET
FIT 5 HiEE RWE LTl £
B OYIT- & IS & 2 AR LE PN B
ZEAE L, MITURFICE CRASED Z LI
B Lz, BUEIX, ZOIR7 % FV CBEfK
PRS2 ATV, PEIF~DRERERRHT L TN D
EZATHD, MERELTE, MITIZET
AT DINFENR D 72N & ThH DN, BV
T OEERCITE 0 &ESIND RN
EmWEEZ B, BUETThTH D,

7z, ZABIF A BRI I B E AT
RO IE T RIS # T D EIF O RS
ERKIBIZHEET 572012, WL ODDORE
KAL) E A s L, ORI B
TER S5 Z LTk 0| TR oA i
Ja DB &\ o iz ) A4 XEE W TREETHR
FOFEMEFNTTHZ LB AREE 720 | KRR
WO ORRBICEE THDH EHZEZ BTN
LR, BREAE T TRIFFOT R h—v
AN HHERE L TV D ATREMEZ W2 Lz, 2
AT, REBCRZBME L7206 ZEH 5N
o TETAMRTHY . K0 MTIC X
DASFETHLNZENTRLSTEINTFOT
NE—=V ZAOFHEBEIZHEDLZENTED
EEZTND,

5. E7pdEIm L
(WFFEFRAE . WFZEo 8 M ONEHEIT 724 |12
(=)

Udeskams) G2 )
1 : Arata Honda, Michiko Hirose, Kimiko

Inoue, Hitoshi Hiura, Hiromi Miki, Narumi
Ogonuki, Michihiko Sugimoto, Kuniya Abe,



Mito Kanatsu-Shinohara, Tomohiro Kono,
Takashi Shinohara, Atsuo Ogura.

Large-scale production of growing oocytes in
vitro from neonatal mouse ovaries.
International Journal of Developmental
Biology (2009) 53: pp. 605-613. & %A

2 A% F. /A ERD

A~ 7 AIVEL S 43 BlE S 72 S Rl
i & BT DRI DWW T

H AR A 235 (2010), vol. 15, 19-24
7 e

(3] GH11F)

AL B EEREMW) O BRI ST &
FOHAEORYE. %5 8 H A AERINMWF
e W, 5 H (2011)

6. WFIEhLR
(D BFFefR A

A% H (HONDA ARATA)
MSZATBOE NBUL AR IERT - 85 L g
fir== « HEWIIEE

MeEERS: 10373367

(2) WFFE s HHE

2L

(3) EHEMFIE
L



