WA A Al 119 A 3%, 219~226 (2007) 219
Dev. Reprod. Vol. 11, No. 3, 219~226 (2007)

5 AAwEel Busulfan 74 FRuHel 9 ANBAAE AA L3}

oz

AU ABAAASN S ABAGE FEAAR, ol def5 YAB AL ATL

Depletion Effects of Chick Germinal Crescent's Primordial Germ Cells
by Heat Activated Busulfan Injection

Dong Kee Jeong*

Dept. of Animal Biotechnology, College of Applied Life Science, and the Research Institute for Subtropical
Agriculture and Biotechnology, Cheju National University, Jeju 690-756, Korea

ABSTRACT : This study was conducted to identify optimistic primordial germ cells'(PGCs) migration activity using heat
activated busulfan treatment for the increasing germline chimerism. Donar PGCs viability tests of important conditions
for useful germ line chimerism indicated approximately 70~80% viability was time dependent. Transplantation ex-
periments of PGCs into recipient embryos after busulfun treatment, showed the treatment group having 23.5% viability.
By comparison, the control group showed 4.8% viability. The 96 hour treatment group and the 118 hour treatment group
of the cultured PGCs showed high migration activity. Generally, the transplantation method would consider morpho-
logical and physiological characteristics before transplantation. In the present study, the effect of busulfan on migration
activity showed viability highest at 53.4% after 48-hour incubation time. However, a previous study showed the best
condition for transplantation time to be prior to the 48-hour incubation period, when the chicken embryo does not yet
have a developed blood vessel system. In conclusion, an important condition for the production of a transgenic chicken
is that most donor PGCs migrate into the recipient embryo without any inhibitory factors. The present results suggest,
perhaps by using this modified method of transplantation, it can produce a more efficient chimeric germ line, transgenic
chicken.
Key words : Primordial germ cells, Migration activity, Busulfan, Germline chimeric chicken, Transgenic chicken.
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Table 1. Viability of PGCs from germinal crescent by various

treatments
w 2 hour 4 hour 6 hour
I 94.05+0.75 90.11+7.45 84.04+6.77
il 87.01+2.38 80.08+0.94 82.07+6.12
m 87.04+1.70 84.41+6.14 74.01+9.17
I\Y 83.09+2.94 72.06+3.33 70.66+5.49

[ : Sham, II: Ficoll, TI: Ficoll+electroporation, IV: Ficoll+DNA+
electroporation.
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Fig. 1. Depletion effect of endogenous PGCs in the embryos by
treated heat activated busulfan before PKH-26 labeled
donor PGCs injection(PGCs from one embryo and whole
PGCs injected into recipient embryonic germinal crescent).
The asterisks indicate significant differences from control
values(*P<0.05).
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3
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Culture period

Fig. 2. Migration efficiency of cultured donor PGCs. Donor PGCs
were checked PKH-26 fluorescence emission in 5.5 day
old recipient embryos(PGCs from one embryo and whole
PGCs injected into recipient embryonic germinal cres-
cent). *Significant at P<0.05.
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Fig. 3. Primodial germ cells from germinal crescent and 5.5 day
old embryos. (A) PGCs from germonal crescent after Ficoll
gradient centrifugation. (B) PKH-26 labeled PGCs from
germinal crescent. (C) PGCs from 5.5 day old embryos
after PAS staining. Yellow arrow indicated cell division
of PGCs and yellow arrow head showed PAS stained
PGCs. (D) PKH-26 labeled PGCs in blood from 5.5 day
old embryos after transplantation of PKH-26 labeled ger-
minal crescent derived PGCs. White arrow indicated PKH-
26 labeled PGCs that were derived from germinal crescent
and arrow heads showed blood cell in 5.5 day old em-

bryo.
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Fig. 4. PCR analysis of donor drived ogol chicken specific mar-
ker for the detection of PGCs migration activity. Lane 1:
H,0, lane 2~5: donor cell injected gonads, lane 6: ogol
positive DNA, lane 7: unrelated chicken DNA. Arrows indi-
cated ogol specific marker bands.
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Table 2. Index of sterility in the gonads were treated with heat activated busulfan during germinal crescent period

Treat time IE;(spé (':Z') 2 3 4 5 6 Ave. Sterility(%)
0 hr 0 2,743 2,948 2,942 3,010 3,000 2,815 2,810 0
100 2,516 2,754 2,841 2,959 2,754 2,417 2,707 3.7
2,643 3,319 3,566 2,320 2,000 3,111 2,827 0
24 r 100 1,444 2,559 3,218 1,694 1,667 2,000 2,097 25.8
0 5,114 4,684 3,649 3,041 3,655 3,854 2,913 0
48 hr 100 1,200 2,000 1,150 994 1,314 1,481 1,357 534
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