4. BBHEPGCs 2l \WIARHAF X X TR0 {E
4-1. H

SU NI DOOMBALAIENT, MEZOWAL & biZ., PGCs i
HBAEZRRTDEINERDI. ELERENRED L PGCs HEWNLE O
RELCAMBERICBIE S, BB DS 2 507 0 L A& TR EE
~BE$ S5 (Kuwana, 1993). PGCs BRI D L A BHEBE L2 X B0
. REHREFOHETH B,

COMEEFNMAT S LT, EWMBAIE A TREOER R L
2%, PGCs P MBEPEZ/BLTCVBEHMTHS 2 BB ( FF—hE)
OMBEHGSMLE PGCs &, BlO2 B (L By bIR) Mm%
KEATD L by PIERAER > TWVWD PGCs & & bITAEMR
BA~BETD, oL REEE, £EBICALOLETEMBRERB A
SN AT L R OAMAIX AT LR TORMITL T,
Ry —IMHAROEFEZEETH I L BHFES (Tajima et al., 1993,
Naito et al., 1994), L&D o T, FiMEEBEME PGCs OFIAIRB N T
b EBEPGCs 2 LY Py PERBALTEBAI X A 7 2 FR
TAZEIZREY, i koEBiE=0 F) BIERTZIbDL
ELbNB, |

¥ —EARMBICHELZ PGCs b M FEFEE L TWD PGCs
LRI, Lvrny PEMER~OBRICI o THTAER~B
FEL, EERAWMBADKTA I EAEERE ZEARESATY
%, Tajima et al. (1998)1X. S HIR D AEMKR» LM LK PGCs 2 A
WCARRF % AT R ENL, EMARTIF AT NERBICELILE,
BRMEICELY FT—BROET Z4EE L., Han et al. 2002)b
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AfRIZ, SEREZRNF—L L, PGCs 2 2y AMBELLESE, £THR
NEAZEFEBL  ZOETFE2HTWS, & bIT, Tajima et al,,(2003)
B.7THRBLXUTCIBREZ FF—& LT, HEMAEPGCs 2 AV &
BERINFASBIVCEZOEFOEBERI L, SBRBR~BELL
PGCs L. v ZHMICA D BIMICHIFE T 5 (Swarts and Domm, 1972), L
TeBo T, EFABR~BELZEO PCCs DRI ML, BEZRBTILEHK
D PGCs D ZLBWUEZ LVWIFARD B,

INLORELBNT, ERERINFATEENTIER, VY
Ty bELEEDEZD, S0 150D PGCs AV HNATWVS,
METHLM2 L5, PGCs & EBCs & OMASIEN 10%A#E TH
DIEEEBERIDL BBHEPGCsEAVWEARRIIX AT OFERO
DI, HELLETREO PGCs 2 B/ TILERSLDIZ LIRS,
IHEOPGCs 22 AROME»OHFETIZ S HBO THETH
i, RETH PGCs AR TREELTWDILRABESLTWD
(Swarts and Domm, 1972)7 A% PGCs FFr—& LTHWD Z & kL
7z |

~ K MEZEEFCTR.FAHRLELULTC2AEIVERLL EBCsZ AV
T2, 2 BBEEPITIE PGCs RIBEL TEBH., Z® PGCs DF
FERXD ., RABRHHEARIBNED SO, XETIE 4 AREE
EBCs FF+—¢ LTHWE,

ThPhLAECE.EMBEBE PGCs KL 2 ERRIIFATRE
BB LR EME LT RIEE T T &L PGCs OBERR
kB L OEBCs L OBERMABE L AV THMIRZBE PGCs & F R
L. 2h&Lyvromybhehs 2 ARLERCEALEE, 2OV
srzy NEOERBIIEBE PGCs BBET D Z L ERBLE.

-49 -



4-2. MEE L OFE

(1) BB PGCs ®{EH .

%Zﬁwﬁﬁmﬁuf\4ﬂ%%%kaL%iU\mﬁ%iw1
PIRM L. EBCs &, Ficol REARBELAMEBS L U7 4 V¥ —
ECHBERR LR, BEBRTHR, lpl Y 1X10° 0B EICH
B,

—X . PGCs i RIR7T HIB KL VM L=, MEMML., E04ERE
PRI, T E HTCS Lo KW sopl P T, 306G HHE 2 BY C#
WL, A B LI UEERL2 LSmBLF2—TEERLE, 0%
E£,378CT | BMEULEHBLERZ., +HERALEY VY I L%,
200m A » ¥ aF A1 w7 4 F —(CMN-20-D, Small Parts Inc, USA)
Eeo®, BREBSON CIEMEE Lk, 74V F—2EBBLELY Y
TV BBRA BB, ERPCCs RBREATVWS, PR
LSml BB F = — 7B L, 3Dy RE(200%g, 10 20H) 2472 7,
L®AH 150n] EREL, BoEHRBRUBRETOSREALLE,
HTCS LI T L. #58 (254nm, 0.9%=0.1pW/em?) % 60 [ B H
Lize 2OV INEBERLTF=—7ICERL, BL5H (200X
g 1053 24T o/, LA EERE L EBCs & 1X10%/pl &1 0.25M
RiEW 10pl THRBEZHRRLE,

PGCs &5 L N EBCs G A ¥ 70 10ul b, 2pul BV T, PGCs
Be#HW. 3pl 2 RE . 3Ipl 2WMAEKELE.ARROY VX,
BIRDOHFBIEL TEBRMA (AC 7 4 — /b F:350V/em?, 60 #, DC
RNV A 4kViem?, 3 Bl) 2ok, MEROMBREG2EET B &
O, MABEDOY ik, 20 F 378CTI00HBHEL T,
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(2) PGCs DRIAROWE

PGCs # 7 AR X W E L%, PKH-26 T AV THRAL, ¥bK
EXAlA#% . Hoechst3d3342 WX WV ERARTok, 2OV T
RBWTD PGCs DMERLE 3 EQOHF KL THBILE, ERIT S
E#0RLE,

(3) PKH-26 B¢ IC L 2B PGCs OATR~DOBEOHR

EBCs # M\ L%, PKH-26 W CTHWBL, ZA4NMHF— LB WT
MAEBETtHoRERL, BERICARLE, 20X SR EBCGE AL
TERME2ITo7ES., BB PGCs iX PKH B, EBCs 2Bl & L
TWRWPGCs ikt e, RT3 Z LRk D,

SBERBIVCRAEROY IV pl 2 EFRFh 2 B8E0 2 BEED
miEfic, B2EOFECHEECTEAL, V¥ MRE 5 B HE
BRER L7z, MR, LI P MEORAAERERERL, B 2 E
DFIEWWHELCT, 2OETMIRPIEFEET 2 PKHBHEMIREKZ R L
. BB, sEEVELE,

(4) PCRIBIZELDEBHE PGCs AR~ DOBLEDOHR

PGCs FF— L D EMEMBEZRRT 5B, ANKBEEZRR LK,
¥/, EBCs Fr— X v iEx BB T 5B, # 20l @iz B IR
MLk, choO¥r7A, BEOEBEMMICLYEDZY PEL
DERER LA MiEE 1.5ml EF =2 — 7 F D Proteinase K ¥ H
[200pg/ml Proteinase K (160-14001, Fa3t), 150 mM NaCl, 10 mM Tris,
10 mM EDTA, 0.1 % SDS (199-07121, F¥)lic AR L .40 2 K5 37.8C
TRBLTMBPRPEM L, Yy 7 Fa—7 2WHEKIZ 100HE
ML=, 10,000X g TIONMBELSMLEZ, 2@ LIFITHE DNA R
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MEHISNTBY, ZODNAY YT ARRAWT, ZhEHh Ko HHE

¥R L,
=D U D% DNA ZHIRBER Xnol CHIWT 2L, WikEEIZE

R 06 BLIP 112l ESO DNAWA REH SN B (Tone ot

al.,, 1982), ZOMWEERFIE, WHAE ETHIELEMEBRLT

#$ Y (Tone et al., 1984; Saitoh et al., 1991), Z M E O —# % PCR

BrAOWTHBELBESKBIICHRTBZLIcEy, WHEEZHRHL,

U PV DA ET DS EBHES (Petitte and Kegelmeyer,

1995; Trefil et al., 1999; Clinton et al., 2001),

W HEHI B O FIRIXL T OBED TH 5,

OWHEGEAKEVBYIELEIO> L0 276 HESZMET S X 5,
7 % A4 % — &, 5-CGTGAGAAAAGTGGTAGTT-3' # X U
3.CTCTGTCCACCATAAAAACC-5': L, BRBE 2.5)M T RE L
Teo

@ PCR 2 {%. Takara Bx Taq polymerase (EfliE) & AV, DNA ¥~
T lpnl BXUOBFB T4 ~—%, B EEh 5 10XTag Buffer
S5pl, ANTP 4pl, 8 X (f Ex Taq 0.25ul & & b I #iKCH R L T 50nl
& L,

@ PCR IZ }X. PCR Thermal Cycler SP (TP400, £ # &) & % H 1, PCR
Bhit, £996°CT 24, £0% 94°C, 52°C, 12CExhEh 30
PE 1Az ELT2HA 70, BREIRT2CE SHTMEWVID
i TITo .

@ PCRERG®R., Y 77— a— A [0.25% BPB, ImM EDTA,
40 % Sucrose(30404-45, FH T AT 7 A, WE)ZE spl HAML,
1.5%67 Hua— XA VERWVTS0V TS50 5MKELE, KT
B Mupid-2(G-2-1, 28 AE-4 4, BR) KBy 7 7 — 12 TBE
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WK, 3 FBE~—H5—% LT 123bpDNA Ladder (15613-029, Gibco,

USA) # Wi,
® kBE, FVrvExzF VLTS FTRAL, PFUrASLI

=% — (DT-10MP, 7 b—, BK) 2B\, W LafkEEH

R276bp DXV FOHFELHER L2,

IOFMRITEIE, PGCs FF—EL LTH A, EBCs FFT—2L<T
AADREER Wk, LB oT EBCs OB 2B E N PGCs 1T W
Lk bbb, BEESNATWRW POCs 1 Z R fEor iy, K
AMNTHZENRFAELARD, £, VP Uy FRIEIWRAKSF
FiWZ 2Rk, LEX>T, EBHE PGCs PEBRBRITBEL &
LEWXDH, TOEMBR»S WHEEXBKHINhDIZ & &5,

HBREBLUVREROY I 1pl 2 FhFh 1 fiH&oL T
YREBEREAL, S APRCALEBEROREREFELTVWESEAICO A,
ERENOE» L FMAERBERER L, RRLZTRERRE Y
BER D S CHIH L7 DNA S > 7k I Bicfi L, Wi aEo
M 2T ok, ERIL, I0EKVIERLE,

4-3. S

(1) PGCs DRLA

7T EE 1 EHEEVERBL. £ARE 60 HHEBE L7 PGCs K9 900
BaAWT, 3pl OMAE P T 1X10%pl @ EBCs ¢ BRAMICAE L
IR B PGCs RHEW 3222565 MBLA, TOMEIER
3.58%0.63% TH o, |
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(2) PKH-26 22 AV EBIM PGCs DERR~OBEORR

WL A% PKH-26 I THEM SN2 EBCs 2 VT, B PGCs #
ER L7, #8oT, VYEZVIBRREAShHERAROY v 70
1. PKH 5 72 5B PGCs M IE >, PKH i EBCs, B L
PKH ¥ PGCs REENB, RAkc, yBE DY FAcid, PKH
(54 EBCs, 33X U PKH &M PGCs BN E £ h 5,

ORI reHBE, BAERKETAER 2 ME0 2 BIEK
Il Tl AL, SAMIAILAER. vWE VY NEROELEERMBT L
PKH IBYEMI 24 H L,

MRE T, PKH BHEMBEHE<{ R 2o eoicw L, @
BERTH, 20T b2 L VWEBETIRALED THRWVWETIX
HHLODO, EMVELIEBVWT, 24 Eb 2 @K L BEE»D
it PKHE BHMBRABRHEN, S 2BEBLUIRAEBEOKRYIRLT
Loy ME LY PKH @mmm%m&nt (Table 4-1), E
o, Bt & PKH BBFHEMIIRIL, PGCs WS THELLEZ R
L T 7 (Figure 4-1),

(3) PCRIEIC L AHBIH PGCs ® AFHIR ~DBAEDOHEFR

A AMEN PGCs & A AHA % EBCs 2 ERAMICAMA L, LEN
5T, EBM PGCs i1 W RGakEHb, ToEho PGCs (Z27) ¢
KT 2z B8 Hksd, 20y rIAredF A0z b
BB L, s BRICEOETBR» b L7 DNA 2., 276 3 3%
OWHREKGERORALHIET S PCREMHLEL IS HRETR
WHREEGERHN ALY FRALR Ao d, MAEEN L 276 HH
HONY RHEBHE R (Figure 4-2), |
| TOLShRERY I0EHRVIELE, BMVEL SEEOMAER., 6
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BlHOXMBERS L CRAERORE., MEULAICECLE O, B
DREONBELBWTENOAY FEWFhbBREIhAEdho,
=G, MEECTH, MYBEL2AABLIGIEBIRBVT, W§he
A RN R &k (Table 4-2),

4-4. A2

ARZBWT, [ o7 BE2S, # 1,200~5,900 & PGCs %
BT 22N TERL, L2100l OMEHEZHRL, 205 bH 3pl
ToexBE, ERELTHVWE, &bz, EhFho 1pl 2
Bl RFBIEEALZ, oT, MEMKRENICRTHD T
ERBEZDE, AR T, M4~20 OB PGCs 2 EAT B Z
ERTERLIERERD, THETORETHR., LRI AT H{F
M A2, PGCs & 50~200f8 AW T\ 5 (Naito et al., 1994; Han
et al., 2002; Tajima et al., 2003), # » T. BB PGCs & A Wi &
Wl E R BRI AT ROMERICE, B8 D PGCs FTF—ROEH, &
HWIELHER PGCs DRIA R EIt k- T, SEOHK 10 50 PGCs % 1
HTraunEI’DHDILEDbBND,

AECH EMBEPCCs DV Yy MRABBR~OBEL R T
Blch, 2200 EERAWE,

P, — R EEEE PKH26 2 AT A KB TH D, EBCs &
PKH-26 & CTHE# L L&, ARE OV 7 /T3 PKH Bt O BEBCs
LMD PGCs MEETHZ 2B . HBEOLV IV ERY MOE
B2 b PKH BN R shihrokZl &b, EBCs L PGCs
LT AR LICEERABETCERVWI LB SN —
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B MERTIR, Thbitx PKEBHEOBBE PGCs BEEH T
BY ., EBMPCCs BEMB~BRECTEIZLRBEEME o, &
L, MM ENMBBEERZOR, ERB~BELED L
B PGCs DM ThHLELBILE, 72, MYBLSER RN
THIE S/ PKH BHEMRR BRIV Ehoks b, k&
ABRBEBLOBEIBAOER, Mor0LERE-LBAI. B
HEWRH D WVIETEOCHMELZ RS LB/ PGCs BEH &S H 5 Wi
ERELZLBh 5,

SOBRDOHFHERE WHRAKLECFEET AERNE Y E LEF OF B
ThdH, AR LERIM L = PGCs (ZZ) J:'x AR 6 R L 7z EBCs
(ZW) Z AW THEMLZEBR PGCs 23 A0 L v ¥ v MME (Z2Z)
CHEAL, S REAEMB»E DNA 2HiH L7, Z® DNA V70
., PCRIEX LD WHAHHEANM Y ELEFOHBRBWT, W
RekERMLEZ, SREOVIYEz Y VEOARBICIE, B HHR
RioReitk (Z2) BLIUOBAIhEBAL Ty PGCs (22) A
FHETL2ETHINS., TORR, IMED» D W Y 55 21 5
PRI S 2Pk <, POCs & —#ITEA S/ EBCs (ZW) B
RECHBLANWZERR S MEX TR, RKIZEBHE PGCs(ZZ
+ZW) BEHEAEIZ, MUEL 0@ 2 @iz nT, WHaEE
ROMFIB M EN, EBCs b0 DNA BEEBHE PGCs Io &L » T4
R~ h ez B Eb s,

PKH-26 2 AW H AL, GEEBHE PGCs KRB S kD x
L. PCRECTHRIMENELDITZI0EMR 2BOHR L, FRORVENN
£ U7k, LAHL, PCRETHE, Vv NEOEMKREAKD DNA
DR EET DB OB PGCs 13K DNA ZRHT 270, 10 @
Wi OB PGCs BHEHETIHGFLOABKHUTEDIONPbLAR
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We TOLIRT A PRHYEARLZRZRTHEBVELSEH |
EOAHBELTEY, PCREXLIZBERLEBERAOICI—-F LTV,

FRWFFE TR AEMBICBE L BB PGCs RAEBBHIT AT &
LTS 2z 2 2mMBBLTWVWiRYy, LML, PKH-26 # VW= ER
KBWT, Loy NROEFBR» SR S h B PGCs DT
BR—MN2 PCCs D/RLFAMLTRY (v =y FERATER
FIZ AT THBHIEEZRBRLTWVS,

INODFEREZELDD L, BARBHBLUVESAAIKL T
EHENEERBE PGCs . BEAZIREL VYR Y NEOOLERME
ERRTE~OBERERBELTHD . ZMATF AT HEERT
TDH LM ITHI &N TE D,

LL, £0 L5 BB PGCs DIEHBI BT TES ., AT
5 PGCs R MM ORI, BECRHEBOURBLEETH S, &b
i BB PGCs DAMMM L LTOATNEREXERNT 5D
i, ETMANF 2T REREIE, ERRBRICELZE, BRRER
FoTHMlEEmREFOLELRRBRTILERD 5,
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Table 4-1 Number of PKH-positive cells in the gonads of recipient

embryos.

PGC No of PKH-positive cells

Replication concentration' Treatment? A
Recipient 1  Recipient 2

(Cells/pLly
1 2640 Control 0 ‘ 0
Fusien 3 0
2 420 Control 0 4]
Fusicen 1 5
3 170 Control 0 0
Fusion 2 3
4 210 Contrel 0 0
Fusion 0 1
5 440 Control 0 0
Fusion 13 0

. Total PGCs were dispersed to 10pl of fusion fluid. Two pl of sample
was used for mesuring the PGC concentration, and 3ul each was
treatment of control and fusion. One pl of sample of control or fusion
was injected to two individual 2-day-old recipient embryos.

2. UV irradiated PGCs were mixed (control) and then electrically fused
(fusion) with 1 X 10° of EBCs labeled with PKH-26 fluorescent dye.
PKH-positive cells were detected from gonads of recipient embryos 5

days after injection.
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Figure 4-1 Detection of somatic nuclear transferred PGCs
from gonads of recipient by PKH-fluorescent labeling.
PGCs were fused with PKH-labeled EBCs and injected to 2-day-old
recipient embryos. The gonads of 7-day-old recipient embryos were
digested by trypsin, and observed under the light (A) and fluorescent
(B) microscope. PKH-positive cells (arrow) were recognized as

migrated PGCs fused with EBCs.
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369bp —

246bp —

Figure 4-2 Detection of W chromosome by PCR method
amplifying a part of Xhol repetitive sequence.

PGCs (ZZ) fused with EBCs (ZW) were injected 2-day-old recipient
embryos (ZZ). DNA samples extracted from the gonads of 7-day-old
recipient embryos were used for PCR to amplifying 276 bp DNA fragment
of W chromosome specific Xhol repetitive sequence. PCR products were
detected by 1.5 % agarose gel electrophoresis.

Lane 1: molecular marker (123bp), 2: PGC donor, 3: EBC donor, 4 & 5:
blood of recipient embryos before injection, 6 & 7: gonads of recipients 5
days after injection, 4 & 6: recipients injected mixed sample of PGCs and
EBCs (control), and 5 & 7: recipients injected electrically fused sample

of PGCs with EBCs (fusion).
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Table 4-2 Detection of W chromosome derived from female EBCsl.

PGC Viability at 7 days Detection of
replication concentration? old W chromosome
(cells/puly control fusion control fusion
1 120 live live ND ND
2 650 live live ND Detected
3 170 live live ND ND
4 170 live live ND ND
5 420 live dead - -
6 280 dead dead - -
7 240 live live ND ND
8 320 live live ND ND
9 460 live live ND Detected
10 280 live live ND ND

. PGCs collected from male embryos (ZZ) were mixed (control) and

fused (fusion) with EBCs collected from female embryos (ZW). The
samples were injected to male recipient embryos (ZZ). After 5 days
incubation, W chromosome specific sequence was detected from DNA
extracted from gonads of recipient by PCR and agarose gel
electrophoresis.

2, Total PGCs were dispersed to 10ul of fusion fluid. Two nl of sample
was used for measuring the PGC concentration, and 3nl each was
treatment of control and fusion. One pl of sample of control or fusion

was injected to 2 individual 2-day-old recipient embryos.
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