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U A TEERIFEAESEMAE (Primordial germ cell;PGC) DRFEZRDWIFENHEATIE D in vitro lICBIT 3
PGC DIGEMNARETH %, TDTzsh, PCC X7 /LAY TV VT 4 VT DWE, KT« INTIERDBEFED
WIZER e LTRSHWSENT WS, £72.PGC 2 d 55358 FCHi#E S % T & TIRMESAMIIE (Embryonic
germ cell; EG #ifi) #1792 2 e TES V@, 9 E Tl invitro TD PGC DHERIZE > THS T,
EGHIEE B ENTWiaWish, U FTL in vitro TO PCC F#E R DAL, EG MDD ZIC X > T,
KO IEMERFEA N Z A LZRIAT 2 FNNDICE20E LIVRN,

ARWFZETIE= T A BG MIRRR NI S F 2 B 7 5 IS B B in vitro TD PGC K52 N U BG Ml ORI &7
Hlzo £, YU A EGHINEN. LR CRETYIFPCC Z2iGE LIz A, YYFPCCHKOO=_—N
oMz, ZT T, R, HERDNEZHWICY Y F PGC {5#1C& LIF, bFGF, Forskolin DH %%
Mgt Uz T ORGH. LIF, bFGF. Forskolin ZifiNd 2 Z &IC K> TNV AV T+ AT 72—+t (ALP)
RO = —5 L., Y FPCCEEBICBVWTEAMTH T &R EINz, £z, 5561
fean——FE b M FIEC Ko TR Lz & T A, v A EGHIHE & [AAEIC ALP #57%. OCT-4,
SSEA-1 DFEBIMER E NIz, T HIC TN S OMIED M LEEZ IS 5 7D MERA. 7T b —< IO
ZEE LIz TA, U A EG flla & FRRICIERRARRSE OTEUE R 5 N, LA L, SCID X7 ANDK
AT RS TR, 575 b—<OIBRIEHER S NEh -5 2o

SEfgS N, RKoEfild~—7—"T&%% ALP, OCT-4, SSEA-1 ZFHI L. MAARANE DK
BEZAL TV T I M= DEKEER RS Aoz &5, PGC A5 EG Mg\ EEH O HINE Tl
BONEEZBNS,

1. % @

PGC (&~ AC 7 day post coitam (dpc) WMEEZURARD RIEELARIC B HERLE D ALP G PER Mg &
LTHBIT2 @, 20%, PCCIZEHICHGE LA S 9.5dpe TIIMRMIE, 10.5dpe T3Sl (4
GkERD) N EHE L. 13.5dpe F TICZ DI 25000 1t 752 @ @, 13.5dpe ic/s% & PGC ia—H.
DEMEIE L. HETIEARIIE 2N A DREEZIER L. METIERETEAICA S, £/, PGC TEHH)
WIS EEINCINT TA VTV VT ¢ VT EIEFORAF IR E B, XTADA YT VT ¢ 7 5H
BT Igf2r, HI9REMWBO, ATV 2T 14 Y TBIETICEK > THAFIUVEDBIGRIINE C & 722 7,
Igf2r TlE. 11.5dpe H BRI A FIUEAAE D, 13.5dpe F TITIZFZBICHA FIMELHeb 5 ©,

< A EGHlifEiE PGC 2, BER T2 U7z tREE T 5 C &1~ X ES filfid & {LI7 L RE DAY

LSS TR BEFITER T649-6493  FEKILELD)ITHE=4 930
2. ZEARFARERENEMER T514-8507 =EFBMILEMR 2 TH 174 Fit
SOEBRFREBHEYE TR T649-6493  FEKLIEKD/IITHFE =4 930

4. KBRS KRR E AR T545-8585 KBRS XAHET 1-4-3
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LULTHET 2 © @, PGC H&ZF A SHREER RS /RWVA, BC MR+ X SkeER 6, b
FRINCEFHT 2T MR SN TS, Y7 A EGHiflald~ 7 X ES Miffd & FPREM IR 721 Tia <. 1
hERE. ERER EDMHEIC DWW T LM ED 5N D, Bixb L LTI~ Y A EG MilaZzZ /379 % FE.
T MO ERMEIC K > TA YT VT 4 VT OMEN -HOBIETTHETCED., BRENE<Y
RN i R 125 O,

BULE TICX ™ A Tl PGC DBIEAER ) [ X ¢ 3T & LT, gpl30 &1 LT PGC D4R, Rk
ICBE5- LT3 LIF, ARA AR o Ui~ i85 72 (e 9 % bFGF. Ml cAMP L)L Z s € %
Forskolin, Stem Cell Factor (SCF). LF /A VG ENHEETh TG © ® O

THFTIEIRTAD X HIZ PGC D in vitro FEEICB T 2MED SN TE 5T, ECHIlRE B . TN TWV
FODMWEIRTH %,

2. MBERE

IR EGHERE. T F PGC HRMBIDIIL : 8.5-12.5dpe ¥ 7 AL B AEFAMMIICHH 249 2 557 72 [1]
U7z, B L 7effize s 7 2 -EDTA Z VTR L7eD B, <A b~ 2> CLPEL 7z STO #ilfl
FIC#ERE L. 20ng/ml bFGF. 20 puM Forskolin il mouse EG (mEG) Ml T4 L7z, mEG Mifaks
&, Knockout DMEM [GIBCOJ 78mlic, KSR [Knockout Serum Replacement for Embryonic Stem
Cells; GIBCOJ 20ml. L-Glutamine 7K¥&#% 6ml. Non-Essential Amino Acids Solution [GIBCO] 1ml,
2-Mercaptoethanol [GIBCO] 182 pl. Sodium pyruvate [GIBCOJ 0.5ml fin 2. 7 « b & — i I .
ESGRO [CHEMICON] 1000U/ml hnA TIE® U7z, L-Glutamine /KiA#KIE MK 100mITxf L.
L-Glutamine [SIGMA] 2.292 g hi A FARI U7z, H5mHAH L /2, 528 6 H HICHT /2 7% STO fMilfd i
MAREE L, ¥V A ECHIIZENIUc, VY FE <D A LRI 9.5dpe M 5GBS HYE S 5 &7
2B U, mEG Miflakiit, LIF JEZ I mEG Mifatsith, 10, 20ng/ml bFGF 7l mEG Mifidksith, 20ng/ml
bFGF, 20. 40 puM Forskolin /1 mEG fifakii chi#E L7z,

TIWVAUT AT 7%2—+1 (ALP) & : 135N 7~ A EG #ifi, 7 ¥ F PGC HiRAMIlnz 99% =% / —
VT -20C. 597, T0% L%/ —)LT-20 %, 57DFMTEELTze RtUIXASBL7IVAY T+ AT 7
Z—EHaFy b [SIGMA]. ZHWTITo 72,

RERE 5N Y AEGHIE, VY F PGC HRAMINEZ 10% HriEdL <Y ¥ CEE Lz d D% H]
Wiz SEREISEEE DT> 1o AEERTIEHTOCT-4 Hitk, $1SSEA-1 HitkZ iz, MHICERL T
HRP T L 7z 2 Rbjifkze v Tz,

RGBT DFEE : v R EGHIldZ 2> 7))V Y FRRIBIC R 2 £ T2 TV, B Y 72 V-EDTA
A THEAZ X CREEL. B LU7z, D% 10%FBS-DMEM Z 1A TX MY T ¢ v & 2 lCfR L7z, Bl
(&2 HIC s U7ze 73 PGC BRI Z il < 5[\ e 775 ARAY —)Lb Ry b & AN THEIL L,
10% FBS-DMEM ZMA 7z X MU T w ¥ 2 ITHERE U 7z, B5hd 2 BRI sgif L7z,

75 b —EEOFR | 1 HEVREEET VIR E NIo< D ARG, U TR RS 2
SCID <7 A DNl NICAEHE U7z, B 2 Jafktg, Bhi L7z Hit U, Tissue-Tek O.C.T.Compound.
Tissue-Tek Cryomold %z WV CHifE 7 1w 7 2 F 3 LTz,

HE 68 @ BikE 7 1w 7 KO WsSYI T 2%, 10% TRV~ Y2 W THEE L, T0%, Eik
W HE Rtazfro 7,
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3. % R

LIF, bFGF #RHNC & % 78 3 ALP iR O 0 = — O 2L 2 METOFG R, LIF @b, JEFRINX O X
ICHBWT 10ng/ml bFGF, 20ng/ml bFGF & EEFEARKIFINIC ALP [tk oo = —EO N 2 A & - 7.
7o, LIF VI, JEARIIEIC 350 T ALP Bt o m = —$hvk & < &k Lsh o 7= b, bEGE & i ihn
T2 LICK> T, ALP &R TE a0 = —8 g 2 micd - 7z, LIF #h0. 20ng/ml bFGF I 351>
THRLZDALP Btan=——aEshk (K1),

a b
600 600 [
ﬂ i
|
1| 400 - 1l 400 r
[mi m}
a
& ey
m§ 200 - u§ 200 T
g 5
z <
S
0 == 0
Ong/ml 10ng/ml  20ng/ml Ong/ml 10ng/ml  20ng/ml
bFGFEE bFGFE

1. LIF, bFGF N X2 7Y F ALP Gt an =——#oZ 1t
(a) LIFJE&I. (b) LIF #¥hn

Forskolin M & % 74 & ALP iR P 0 0 = —#DZe{kid, LIF, bFGF #iNic & % MiafZH4Ic, LIF,
20ng/ml bFGF FRMM DA i Z 0. 20, 40pM O Forskolin Z2 i1 L THiET L 7zo 2 DS H 20ng/ml
Forskolin #MIMCHBWTZ < D ALP [tk o =—%215% C L AT &z, Forskolin #MINC & > T& ALP Rl
a0 =N 2 AN R S M7z A 40ng/ml Forskolin 5 Tl& 20ng/ml Forskolin #A0& O ALP [
Moo= —Eh R S RD 5Nz (X 2),
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ZIF 5 NIV ¥ PGC HRMIND Sy b ATk 2 -V Tkl L 728558, R Elila~ — A —TH %
ALP 7. OCT-4, SSEA-1 ZHBIL TWa MWLM x>z (K 3),

3. UYF PGC HIRAMMIAD b ATk 2 W TR
(@ fifHAEG, (b) ALP R, (o) OCT-4 HilhZ Fuv 7o fufigie,
(d) SSEA-1 FiifkZ W e ufEets  Scale bar = 100pm

U F PGC HIAAMIE IEFEAS B RIS K o TIRBRIARRINE ZTE R L 72 A, SCID < & A DF A~ D
BiZ1T>TE 77 F =< DBMIEREO SNah o7z, (K 4),

4. U PGC HIRAIRLHI R AR AR i
Scale bar = 200 pum

4. £

772 IV T PGC @ in vitro 8535, EG MIFA DRI 2 i & 7= 4598, LIF %N, 20ng/ml bFGF, 20pM
Forskolin TRIIDZEMFICE N THRLEZ DO ALP IGO0 =—%2152 MW TEE, TDOT b, X
v 2[R D @ wyEic LT E LIF, bFGF. Forskolin 28 PGC DA {74k, GO FIcESTH 3
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EEZ BN, SHOMETRESNIEERICKID, UHFITBWTSE in vitro TD PGC DEFED T HE
THBHHE, EHIC, KERTFORINCEK > TEMFR, Hhitkzm EER5 2 ENARETH S EEZBNS,
LIF Zshn. FEARINIC 3B % ALP [tk an = —BUI K EGENBD bNAEM > Tz, T AIBWTHREI
D PGC 12l gp130 /T LI B EIZ DIn A, D PGC TRIINEDH 5 L V5 MihdH 5 10,
SRz 33 9.5dpe RIZIERERIC Y ™ X 8.5dpe MICHHY T B IEREZ LT\ 5 T &, ARIFEER TG
i & JRIFESERZ I LTV % T & SBEIO PCGC TH A RN EV. TDD, YT AD K5I LIF
. IERINTCREGREN G > Tc e EZBN%, LML, bEGF EHICIRING % T &1 k> T ALP Btk
an=—HIN LT &S, LIF & 27 )LEE & bFCF RIS h OBENH 5 D E LR,

—J7C. bFGF. Forskolin i /572N % T &1 K > THIMMIC ALP iR oo = —5pEin Uiz c
EMD. INHDY T FIGERERIZIAT U THREL TS RTREMEDNE Z 5N 5,

Forskolin I& 20puM DIEE THRIMNT 5 T LI K > TALP G0 = — OB RN H > 728,
40puM Tl ALP B3k a0 = —8hh b Uz, AR%EER T Forskolin &2 E#IS 2 BRIc, 74L& LT DMSO
VT 0%, DMSO IEAMEAIRZIC 3BTRS HDIAIIE, IR RO /M EFAEIR 1 & LT k<
HOENTED, SHEZOFEICKID ALP Bitau=——HhEd LD EZ 5N %,

SR TH S NI 5 PCC HikMIEIE ALP i57, OCT-4, SSEA-1 ZFEILTH D, IR
BEEIEKT 5. U A EGHMBUCHALIL 72 E 2R DMtk Tdh -7z LA L. SCID <7 ABHHICHE
L7z TATT F—<DIRIIHEZRETE A>T,

In vitro TOMEAENNCEL T Y XA EGMld L B a 2 B2z L T\ il bbb, AWl Bk
LU 7zHilElE PGC 25 EG AIIA\DEEHIC & 5 Ml T dh 2 AIREMEMNE 2 b NTzs YU ATid, LIF Z@mL.
SCF =319 % ZFHrlifa, Mg cAMP L)L Z28Eh0 & 8 % Forskolin 7 E 2T % T &I K > Toh%
E< EGHfanEsnTH D, 99 PGC A5 EG MII~DZE(LICIE cAMP R LF/ A VLt TR —%
UTeRRES B G- LT 5 &0 9 ATREMEAVRM E N TN 5,

SRIOMFRICEBNT, 7R LRBRORERT-H PCC DR, BHiMHIGEEERIF LI b, v
YFICEHLTE cAMPRLF /A VLT 2 =N LIREDSES L TWaH0hE L, LML,
T FICBI L TIE cAMP LAJVEBIINE ¥ % 7213 Tl EC MIlEOBHICE TICRESL T, 5N Ml
WRITZICONTHEDEA TS K ICH BNz, 513 T F PGC HHifc s U Tk Z4ifil T &
BHEFOMAt LTI ATEREENTVS, LF /A VIBERA VT AZF VMR EMOEER T &/
AT BRENRD O, ZORIC, in vitro D PGC DEFEMEIC DWW T & EE L TREN 17O &% MEtd 24
ENHBHEEZBND,

£ E XM
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Culture of Rabbit Primordial Germ Cells and induction
of Embryonic Germ Cell-like cells.

Ryo Kakegawal, Takeshi Teramura?, Toshiyuki Takehara?, Kazuya Matsumoto L
Kazuhiro Saeki!, Kayo Yoshida?, Takashi Morita*, Akira Iritani!,

Norimasa Sagawa® and Yoshihiko Hosoi®

Abstract

Embryonic germ (EG) cells are undifferentiated stem cells isolated from cultured primordial germ cells
(PGC). Murine EG cells share several characteristics with embryonic stem (ES) cells, including
morphology, pluripotency, and the capacity for germline transmission. So, the EG cells are an alternate
way of ES cells for genetic modification through homologous recombination in animals of which ES cells
have not established or there are many difficulty in cultures or handling. And also the cells are valuable
source for the study of genomic imprinting occurred in germ cell development. To date, EG cells have
been isolated in some animals including humans, but still not in rabbit. To optimize the conditions for the
culture of rabbit EG cells and the establishment of rabbit EG cells, we cultured the PGCs in vitro with
various combinations of leukemia inhibitory factor [LIF], basic fibroblast growth factor [bFGF]) and
forskolin on inactivated STO feeder layers. As a result, these factors improved the PGC proliferation in
early cultures also in rabbit and were effective to induce EG like colonies. After histochemical/
immunocytochemical evaluation of the EG like colonies, the cells expressed alkaline phosphatase activity,
OCT-4 and SSEA-1. But the EG like cells did not developped teratoma when injected in kidney capsule of
SCID mice, although formed embryoid bodies in vitro. From these characteristics, we supposed that the

present cells were between PGCs and EG cells.
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