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A Study of the Retrovirus-Mediated Transgenic Chicken Production on Chicken Embryos

S. J. Byun', C. Park?, S. W. Kim', J. K Park’, W. K. Chang', B. S. Yang',
T. Y. Kimt’, S. H Sohr’, S. H. Kim' and L S. Jeon™

'National Livestock Research Institute, Division of Animal Biotechnology, 564 Omokchun-Dong, Suwon, 441-350 Korea
*The Catholic University of Korea, Seoul Korea, *Department of Animal Biotechnology, Jinju National University, Jinju Korea
‘Department of Biology, Kyung Hee University,] Hoegi-dong, Dongdaemoon-gu, Seoul 130-701, Korea

ABSTRACT Microinjection of recombinant retrovirus beneath the blastoderm of non-incubated chicken embryo is now the most
widespread method for generating transgenic chickens, but transgenesis rates are very low. So to improve this problem, we first
introduced retrovirus vector carrying RSV-GFP gene to an one-cell embryo culture system. To investigate whether retrovirus could
work on an one-cell chicken embryo, we microinjected the concentrated retrovirus stocks into the germinal disc of one cell or
stage-X chicken embryos. Analysis of reporter gene expression on day 4 embryos showed that GFP expression was observed in
the only stage-X chicken embryo but was not in the one-cell embryo group. These results suggest that retrovirus system is the
most efficient method to generate transgenic chickens in the stage-X embryo.
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Fig. 1. Photograph of crystal violet stained NIH/3T3 cells trans-
duced with the serial diluted retroviruses expressing the
neomycin resistance gene. Following virus infection, cells
were cultured with complete media for 24 hr and then
changed with the selective media containing 800 #g/mL
of G-418 for 14 days prior to staining.
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Table 1. Effect of polybrene concentration on survival rate of
stage-X embryo

Polybrene Embryo
(L) ) )
(¢ gmL) survival rate
Control 0 1,000 0.94+0.10°
Exp 1 10 1,000 1.00+0.00°
Exp 2 100 1,600 0.83+0.29"
Exp 3 300 1,000 0.41£0.16"

' Values are means+SD from three independent experiments con-
sisting of 10 embryos each.
* Values with different superscripts within columns differ signi-
ficantly(p<0.05).
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Table 2. Effect of polybrene concentration on transduction of stage-X embryo

Titers of virus (cfw/mL) Polybrene( /£ g/fmL) (nL) Embryo survival rate' GFP expression rate’
Exp 1 1x10° 0 1,000 0.93+0.06 0.80+0.17
Exp 2 1x10° 10 1,000 0.93+0.12 0.86+0.12
Exp 3 1x10° 100 1,000 0.97+0.06 0.77+0.25

' Values are means + SD from three independent experiments consisting of 10 embryos each.

Fig. 2. GFP expression pattern on chicken embryos. (A) 1,000 nL of mixtures of viurs and polybrene (10 #g/mL) were microinjected

into the germinal disc of blastodermal stage embryo. The embryos were sacrificed at 3 day post-microinjection and examined under a

fluorescence inverted microscope. GFP expression is mainly shown in the chorioallantoic membranes. (B) 20 nL of mixtures of virus

and polybrene (10 #g/mL) were microinjected into the germinal disc of one cell embryo. The embryos were sacrificed at 4 day post-

microinjection and examined under a fluorescence inverted microscope. The embryo did not exhibit GFP expression.
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Table 3. Comparison of survival ratio of the naked DNA or re-

troviral injection on the one-cell stage embryo

DNA Titers of Embryo

(ug/mL) virus (cfu/mL) survival rate'
Naked DNA 25 20 047+14.0
Retrovirus 1x10° 20 0.46+18.5

! Values are means+SD from four independent experiments con-
sisting of 10 embryos each.
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