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Abstract

In this study, we could improve transmission efficiency of germline chimeras by transfer
of gonadal PGCs (gPGCs) cultured in vitro. Of hatched recipient chicks, 301 chickens (141
males and 160 females) were brought up to sexual maturity and these WLs (KOC) were
mated with KOCs for testcross, resulting in 27 germline chimeras (15 males and 12
fémales) identified by black feather color of their progenies. The production efficiency of
germline chimeras was 9.0% on average and no significant difference between efficiencies
of germline chimera production of experimental groups was observed (p=0.6831). The
average transmission efficiency of proven germline chimeras was 0.6~56.5% (15.0% on
average). The transmission efficiency of experimental group which were transferred
10-days cultured gPGCs without Ficoll treatment was highest (49.7%) and that of
experimental stock which transferred non-cultured gPGCs with Ficoll treatment was lowest
(0.6%). The duration of in vitro culture before transferring was significantly important for
the high efficiency of germline transmission. Transferring 10-days cultured gPGCs made
the transmission efficiency higher rather than transferring non-cultured and 5-days cultured
gPGCs, 50 times and 10 times, respectively (p<0.0001). However, Ficoll treatment for
increasing the population ratio of gPGCs negatively affected the transmission efficiency and
the effects of sexuality and the reciprocal interaction between treatments showed no
significant differences. These findings demonstrated that the crucial factors for improving
the germline transmission were the duration of in vitro culture prior to transfer. Thus, we
developed the complete system for production of germline chimera using cultured gPGCs
with highly improved efficiency and this system would be useful for genetic manipulation
and obtaining the transgenic aves.
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HARA 2R GFd EFHoz P44 Jlo]w 2Hgermline chimera)E BArstiat 3he
AT7F ol olFAA ot a2 B AN Ho] E&FH ZFHY WMITAEY ALujE A
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o AABAAEE AAXY ATHEEA AAFFE HAAY AR dgdth /79 94
AAALY olF AZE ETHFYSE WF U2 IS Yedied, 9uld (hypoblast)S 3}
o vjg 1947 HH A BAAXY PJeg 2 BIst A ¥ A4 w4E (germinal crescent) 2
20k o)A 2 AANAAAEE wiAr} dEdd) mE xFe 53 w3 A}
PAH7] ARt dEA=2 G99 FdE dARNAAEE olFS AlFEte] A7)
AEAeA At 270 QoA ol s YA BAAEY HAEE EA W o spxle wig
g dAZRE B dABAAR olAg B3 M Flolve AALE 7HE3HA .
A A2 urd ", A QA7 AN EE o] &3 A JlojdE At
of AFsAt. 2z Equie] AANBANTE o8 diE FEHE FANBHAE F71 Y
T Ax, AABA7] frEe A AANAEE o] & oo X AW Ho] A& FAAE
ZF Aol 9ol FE3or F FHAolth. mEtA, B A3 A7 FHY QABAA
¥E QT Y HE A T HZE 539 & A FolvF A xdg g
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AN 20 QNP AXE £ 2 /G
YA BA A EE Stage 28 (55U H) oA iz AAAA2EH A& F 005 %
(v/v) trypsin-0.53 mM EDTA AHZZ 9 AXE 355 At. 353 AABANHEE Park
7} Han (2000)9] %ol mel 96-well wlFE&710A B3A77F A7be wijA & o] g3t 5Y
Ex 1043 Wigsten, wide 5dvit m@EsAo.
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2 39 Stage 17 (259%)9 3ol aE wjxe el Ztz FYstaAct FYFo) wHzs)
fY dZ& BEg 5oz 23 WEI F, ALY x HARE o2 AXI g FY
o 2E3AY ZAEAL M JA FARE dAol7] dEc] HFAMoY, FolE HIEL 4
A2 A g FAATE $£A0]7] wEo] Mol urElA, ZolE HaEL AEFe HA
A4 AEE 7HA AAE FYE LFA AAMNHNEZRY AAHos BY - Bt Adad
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Z4zke] AT g L 2A9 AAYAAEI FUE stolEYLEL AA 301vHE 7t H
Bttt F2d oty F FR 1lvtg, &R 160vte) 7t A& =gstoen, 2 F 3
15929 k3 120127t AR RME Bt HL ALY ALg AAFo2A YA Ftolw|
2 ¥ AYA JlojdE Y £82 HF 9.0%A o, AAFL B4 Fhold
A BETA FAY Aol AN (p=06831). 2 AAA Flolve] FAA FA &
< A 58E FYHA FolE et e, 06~565% (HT 150%)F BAch AP AT
t BAHAQ Frolvigte] FAA FHA AL B &L FEAHY Qo] 109 wiFHd AP
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e W P 2EAT (0.6%). °l %Fﬂl HHXMl o] 43}7] 7l /é*l ki3 ﬂ]ﬂlﬂﬁ%} 7]&% g
A AAA glolvgt Aitel glolA vi¢ T2 2oz Algd. F, JE A LAY
o] 1047t WiFd AANBHARLE o4 AIT7F WiFatx] ¥ AFTS 547 wWiId 2
7R z+z 5089 108 o 2 AolEES JEHUT (p<0.0001). 22 Y YA BYAE
o & YL At AEE AE AT AAA Ftold FAA A AL AT A&
2 AAE 2% BAE YR

A 9
ANBY7] Fel ABHAZE o] 83t A&FHA AHA Jpoldi ALY A
A stao. AA AFTolA 3019tels) F-3skes, olF +A 141vhe, ¥R 160
o =gt Fd HAS %6}@ =2 15ute 9t A 12927t B4 Fteln)
o, A4 gtold B F&L FTF 90%ATH AFAHHTFL B2 Flojv
o #oAd Aole YUMoy (p=06831), AHA srojdzte] FAA Ff A& A
A4 2SS FA4A AolE HEHdH. AT A FrojH Y THA FP AL At

2e2 YEAF Qo] 104 MFT AXNBHAEE ol 43RS o /M %L (49.7%), I
%7’41’4?‘— gt FE AANBHAEE o]YadAE | 7P wkeh (06%). =, A2 A
of F#elel 1043t v AANABAAEE o4k P77t wjFetA] &2 é%‘—?ﬂ 543
H° g AF7RY 27 50ue} 108 o ¥2 AojAELE YEhHIATH (p<0.000D). WA, F4&
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WA olqstrldel AN AAMF Ak HLHA ANA Fholele Aol gloiA w)
Fad 20 ARd. o3 @o} B ATANE WY 71z, 92 A £F S ga
Wit g Eejel AA4 Aol AAE AT A4 2AE HeARL
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