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A Study of the Liposome-Mediated Transgenic Chicken Production
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ABSTRACT Microinjection of DNA is a general method for generating transgenic animals, but the rate of transgenesis in
chickens is very low. So it was carried out to investigate the efficiency of liposome-mediated gene transfer in stage one
cell of chicken embryo with GFP expression vector. In order to determine efficiency and duration of the introduced foreign
gene, it was microinjected DNA with liposome or naked DNA into the germinal disc of stage one cell or stage-X chicken
embryo. Analysis of reporter gene expression in day-4 embryos showed that GFP expression was observed only in the
liposome-mediate embryo groups and detectable up to day-8 embryos. The results suggest that stable integration of the
introduced gene using liposome is a rare event. Nevertheless the liposome-mediated gene transfer may be a useful method
to transfer a foreign gene into the stage one cell of chicken embryos.
(Key word : liposome, microinjection, GFP, chicken embryo)
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2| ¥E3} GFP 43 W= 247} dd 2 o2 7188 lipo-
fectin®} lipofectamine2000 | Z(Invitrogen, Carlsbad, CA)'=}
linear 3 eje] pEGFP-N1(BD Bioscience Clontech, Palo Alto,
CAVE AMESlTh BE Ade B9 Al g A%
2| £E-2 lipofectamine2000S AHE-SFAth 42 O]AHF]
e Love 5(1994)0] AN FHE o] §5HATh
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! Invitrogen Corporation, 1600 Faraday Avenue, Carlsbad, CA 92008, USA.
? Bioscience Clontech, 1020 East Meadow Circle, Palo Alto, CA 94303-4230, USA.
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T Dol A virus = FZ 13 3te] 2,000 nLE A Ak
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Table 1. Effect of liposome on the foreign gene expression at

day 3 chicken embryo

DNA Liposome Injection fﬁrjs exp?:szion
(ugml) (ugml) volume(ml) o
Con 25 0 2000 0.8010.23 0
Exp 25 100 2000 0.83£0.11 0.50+0.17**

"Values are means+SD from three independent experiments
consisting of twenty embryos each.
** Values with different superscripts within a column differ signi-
ficantly(p<0.01).

®)
Fig. 1. GFP expression pattern in day-3 embryo. 2000 nL of
mixtures of liposome (100 zg/ml) and DNA (25 4
g/mL) were microinjected into the germinal disc of blasto-

dermal stage embryo. The embryos were sacrificed at 3

day post-microinjection and examined under a fluores-
cence inverted microscope. Yellow arrow head shows

GFP expression. A: control; B: GFP expression embryo.
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pgmLF} 2| XE FE 100 pgml7t g el 527 &l A
A9 209& AT, FF AFEL APd 243}
AM It FHE UL FAMAE XL ST
Table 19} ZAEF} UX|3}Ach

A AF3 AFE| A ALE-3F lipofectamine2000 ©]£] <
AdF o FwE 1 e UE 2 EEQ lipofectinol] s}
o oERAat AFo] AT T Y& vX e 9
Fe& A 2 I Table 4) 33do] &4 T
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Table 2. Effect of liposome concentration on gene transfection

Injecti GFP
DNA  liposome mection Emb.ryo )
_ L volume survival expression
(ngml) (pxgml) (L) rate! cate!
Con 25 0 2000  0.93+0.06 o°

Exp 1 25 100 2000
Exp 2 25 200 2000
Exp 3 25 400 2000

'Values are means+SD from three independent experiments

0.83+0.06 0.57+0.06"
0.90+0.10 0.50+0.10°
0.87£0.06 0.43+0.06"

consisting of twenty embryos each.

* Values with different superscripts within a column differ
significantly(p<0.01).

Table 3. Effect of DNA concentration on gene transfection

Injecti
DNA Liposome heetion Emb'ryo GFP,
oL ol volume  survival  expression
(ughl) (ugmi) = 5T !
Con 25 0 2000 093007 0 +0.00°
Exp 1 25 400 2000 091+0.04 0.49+0.04

Exp 2 50 400 2000  0.81+0.08 0.4740.07

Exp 3 100 400 2000 0.96+0.04 0.49+0.08"

" Values are means+SD from three independent experiments
consisting of twenty embryos each.

* Values with different superscripts within a column differ
significantly(p<0.01).

A0S B A e a7

g = Ik

2. 1 MZ7| S0l QR T2
AE7] S48 $874 oAFY L g uAdA 2
29 #2349 AEF) BE zA0E $UGGE ¥ 2
548 Tabl 5o EPISILE GFP R MRERA £3
del ARG EAA PEE L ALEH AATOIA )
ook 194 +RRAAT BRI, 4220 Yol 24

Holl 2 fol ek ekgieh. o o] wjuie v
43}011*1” GFP '$@o] Wols] FF RoMT BAE 2
e gelFig 1), 1AZ7] F3UAAE GFP Qo] Ho}
o o ¥e #RAM FRIAYFig 2. GFETe AEF
Wi o] naked DNAS] ®]ate] 1M37] 7 ol A] th2k 80%
o A& oY FAAE FNZ EQY 5 9SS GFP B
dos HoAFD gtk B4 598 e fRe] ) @
o4zl GFP © o] Wil Q7Y FE ASHoR %
A9 BTG oM, olF AAE FriE) FARHA

HH A BlaA Rakah

—h

e
mlo

ol
o

Table 4. Comparison of transfection efficiency of the lipofectin

and lipofectamine2000 in blastodermal stage embryo

Injection Embryo GFP

DNA Liposome
volume

survival :
(pgmL) (pg/ml) expression

(nL) rate’ rate'

lipofectin 25 100 2000 0.97+0.05 0.54+0.09
lipofecta-

. 25 100 2000 0.94+0.09 0.50+0.04
mine 2000

" Values are means+SD from three independent experiments

consisting of 15 embryos each.

" There is no significant difference between treatments.

Table 5. Effect of liposome on the foreign gene expression at

day 4 chicken embryo

DNA  Liposome Injection Emb.ryo GFP.
il - volume  survival  expression
(#gml) (pgml) (nL) rate” rate’

Con 25 0
Exp 25 100 20

20 0.48+0.09 0
0.49+0.11 0.83+0.12%*

' Values are means+SD from six independent experiments
consisting of 30 embryos each.

" Values with different superscripts within columns differ
significantly(p<0.01).
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(A)

Fig. 2. GFP expression pattern in day-4 embryo. 20 nL of
mixtures of liposome(100 pgmlL) and DNA(25 pg/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. A: control; B: GFP expression

embryo.
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