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The Distribution and Green Fluorescent Protein Expression of Transfected
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[Abstract] Objective To investigate whether the genetically modified somatic cells can survive and express
foreign gene for a long time after being transplanted into avian embryo. Methods Chicken DT40 cells as a cell vehicle for
delivering foreign protein were transfected with the green fluorescent protein ( GFP) gene and were introduced into early
chicken embryos via blood vessel microinjection at 65 ~ 70 h of incubation at 38.5 °C. The manipulated eggs were
continued to incubate at same condition. The chimerisms of the transplanted DT40 cells were preliminarily observed under
fluorescence microscopy at the different stages in the embryos and the hatchlings. Meanwhile the chimeric positions of the
donor DT40 cells and the expression of GFP were further examined by polymerase chain reaction ( PCR) and
immunohistochemistry. Results The results showed that fluorescentdabeled DT40 cells embed in the different organs of
the recipients including brain heart liver etc. and can survive before chicken hatch and the GFP gene can be expressed

normally. Conclusion Long-term survival of the donor DT40 cells in recipient and normal expression of the GFP gene
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imply that this approach can be explored for continuous production of target protein in the host chicken which may provide

a basis for avian immune tolerance research and the production of bioreactor.
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DMEM /F42 Taberlet and Bouvet o, pEGFPNI
(550 V 50 pF) DT40 DMEM /F- ( GenBank Accession No. U55762) PCR
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G418 o 0.4 mg/mL 314 bp DNA . PCR
G418 14 d 2d 94 C 5 min 94 C 30 s 54 C 45 s 72 °C 30 s 35
G418 o 5~ 72 C 10 min 1.5% o
10/ 96 1.2.5 GFP
0.4 mg/ml. G418 5d 10d DT40-GFP
21 d 10%
o o 6 pm 60
DT40-GFP, C 15 min
1.2.2 GFP Southern blot pEGFP- IeG DAB
N1 ( GenBank Accession No. U55762) . 1: 250 DAB
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3’ GFP 618 bp 2
o DT40-GFP DNA 30 pg 2.1 GFP DT40 ( DT40-
DNA Hind Il 37 C ° GFP) G418
DNA 0. 7% DT40 o
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o ( 4 2. ( 4 2K). ( 4
4 mm o 21) ( 4 2 F)
50 ~70 wm 2 pL 6 x10*
DT40-GFP PBS( pH 7.6) ( 4 2 A.B.C.L) ( 4 2
parafilm G) ( 4 2D) . DT40-
117 o GFP
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1 DT40-GFP
Tab.1 Detection of DT40-GFP cells in recipients under fluorescence microscopy
DT40-GFP
Positions of GFP e
Number of Number of the individuals osons © CXpression
chimeras expressing GFP . . . .
Brain Heart Liver Intestine Yolk sac Other tissues
67 58(86. 6%) 52 34 7 4 55 49"
Embryo
4 0 0 0 0 0 0 0
Hatchling

La 6 ;h 1

Note: * Embryos were tested after 6 days of incubation; * No matter how many fluorescent signals were found in other tissues of the same embryo they were

recorded conclusively as 1

58 DNA 10 d.15 d
86.6% ; 4 DT40-GFP DNA
28 PCR DNA
1,
2.5 GFP DNA PCR
5d 3,
M P N1 2 3 4 5 6 78 9 1011121314 15161718 19 20 M
3 PCR DT40-GFP DNA
Fig. 3 The PCR amplification of chimeric tissue genome DNA
:M. DNA marker; P. pEGFP-NI ( )i N. ( )
1 ~4. 5d ;5 ~8. 5d ;
9 ~11. 10 d 112 ~ 14. 10 d ;
15 ~17. 15d ;18 ~20. 15 d
Note: Lane M: DNA size markers; Lanes 1 — 4: The head of four 5-day somatic chimeric chicken respectively.
Lanes 5 ~8: The body of four 5-day somatic chimeric chicken respectively. Lanes 9 ~11: The
head of three 10-day somatic chimeric chicken embryo respectively. Lanes 12 ~14: The body of
three 10-day somatic chimeric chicken embryo respectively. Lanes 15 ~17: The head of three
15-day somatic chimeric chicken embryo respectively. Lanes 9 ~11: The body of three 15-day somatic
chimeric chicken embryo respectively. Genomic DNA of a nonmanipulated chicken embryo and plasmid
DNA ( pEGFP-NI1) were used as negative ( lane N) and positive ( lane P) control respectively
2.6 GFP GFP 3 4,
N N 3
GFP
3.1

DT40-GFP
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86. 6% (58/67) 2001 Toba "
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( CEFs)
24 1 Mohammed SM  Morrison S Wims L et al. Deposition of
o DT40
genetically engineered human antibodies into the egg yolk of hens
J . Immunotechnology 1998 4(2): 115 -125.
° 2 Murray M Kim D Liu Y et al. Transplantation of genetically
GFP DT40 modified cells contributes to repair and recovery from spinal injury

3.3

J . Brain Research Reviews 2002 40(1 -3): 292 -300.
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responses against adenoviral vectors and their transgene products:
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Bl 1 £ G418 i 6154 2| /) DT40-GFP 41l s &% Southern blot il 4%
Fig. 1 DT40-GFP cells after G418 selection and the result of Southern blot assay
I A B N IEE(200x) ; B. B T W%£(200x); C. Southern blot £l | N.DT40 4 fFE K 41, 1. DT40-GFP 4 i & A 41
Note: A. Bright field (200x); B. Dark field (200x); C. Southern blot assy, N: genomic DNA of DT40 cells; 1: genomic DNA
of DT40-GFP cells

A

4 HREEACK I A iR A PR IR DT40-GFP 41 it GFP 28 11 i % ik
Fig. 4 Immunohistochemical location of GFP in DT40-GFP cells of chimeric embryos using GFP-specific antibodies
A B. WAL 5 d ARG IR K HR (400%) ;C \D. W74k 10 d #E 7R 3G RN A (400 ), #9746 A B 40 A
A, B: Immunohistochemical detections of transgenic cells in the head of 5-day somatic chimeric chicken embryo; C, D: Im-
munohistochemical detections of transgenic cells in the head sections of 10-day somatic chimeric chicken embryo. GFP-ex-

pressed cells exhibited distinct staining for diaminobenzidine (arrows)
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B 2 DT40-GFP 2 ML /e 3 ik i i) o A
Fig. 2 Distribution of DT40-GFP cells in chicken embryos

AL MR 4 d IR EE R T %R 40%) ;B. W74k 4 d 3Rk 36 (53 F WA 40%) ;C. 74k 4 d 49 I ik vt
(W53 W% ,400% ) ;D. 574k 9 d X R SR 4 B (2 B 4% T W4 ,200) s E. W46 9 d A8 IR i 0 U s 1) 2 06 4t i ()
3% T WS ,200%) ;F. BE46 10 d XS IR (A3 FWLER | 100x ) ; G. BE4E 11 d X5 R R 35 48 55 (15 3 T W42, 200 ;
H. 46 13 d XS AR.00E (IS R ISR 100x) ;1 W94k 13 d XGRS HE (W35 FOULEE | 100x) ;). E4k 14 d X AR
BE (R N LSS, 100x ) ;K. Bk 15 d XS IREAE (W53 T %S 100x) ;L. W4k 16 d WG (W53 B WLEE
100x ), i i $i A BH 44 40 i

Note: A. The head of the chicken embryo at embryonic day 4 (half bright field, 40x); B. The head of the chicken
embryo at embryonic day 4 (dark field, 40x); C. The cerebral vesicle of the chicken embryo at embryonic day 4
(dark field, 400x); D. The allantois of the chicken embryo at embryonic day 9 (half bright field, 200x); E. The ef-
fluent cell in the chicken embryo at embryonic day 9 (half bright field, 200x); F. The intestine of the chicken em-
bryo at embryonic day 10 (half bright field, 100x); G. The yolk sac of the chicken embryo at embryonic day 11
(dark field, 200x); H. The heart of the chicken embryo at embryonic day 13 (half bright field, 100x); I. The kidney
of the chicken embryo at embryonic day 13 (half bright field, 100x); J. The liver of the chicken embryo at embry-
onic day 14 (half bright field, 100x); K. The spleen of the chicken embryo at embryonic day 15 (dark field, 100x);
L The head of the chicken embryo at embryonic day 16 (dark field, 100x); arrows indicated the positive cells



