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Screening of Green Fluorescent Protein Gene and Sexing by
PCR in Bovine Embryvos
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SUMMARY

The efficiency of transgenic livestock production could be impraved by early screening of
transgene-integration and sexing of embryos at preimplantationa} stages before transferring them
into recipients. We examined the effciency of multiplex PCR amalysis for the simultaneous
confirmation of the transgene and sex during the preimplantational development of hovine
embryos and the possibility of green fluorescent protein{GFP) gene as a non-invasive marker
for the early screening of transgenic embryos. The GFP gene was microinjected into the male
pronuclei of bovine zygotes produced i vitro. The injected zygotes were co-cultured in
TCM-199 containing 10% FCS with bovine oviductal epithelial cells in a 3% COQ: incubater.
Seventeen(13.0%6) out of 136 gene-injected bovine zygotes developed to blastocysts.

The presence of injecied DNA and their sex were simultaneously detected by multiplex PCR
analysis and the cxpression of GFP was detected by observing green fluorescence in embryos
under a flucrescent microscope. Eight(67%) of 12 embryos at 2-cell to blastocyst stage wcre
positive in the PCR analysis, but only two(11.8%) of 17 blastocysts expressed the GFP gene.
Their sex was determined as 7 female and 5 male embryos by the PCR analysis.

The results indicate that the screening of GFP gene and sex in hovine cmbryos by PCR
analysis and fluorescence detection could be a promisible method for the presclection of
transgenic embryos.

(Key words: GFP gene, sexing, PCR, hovine embryo)
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Fig. 1. Restriction map of green fluoresecent protein
(GFP) plasmid.
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Table 1. fn witro development of bovine embryos co-cultured with bovine oviduclal epithelial cells following

microinjection with GFF gene info male pronuclei

No. of embryos cleaved

No. of blastocysis

Groups No. of embryos (%) %)
Contral 132 106(80.3) 33(31.1°
Buffer-injection 73 42(57.5) 7(16.7)°
GFP gene-injection Kl I00{73.5) 17017.0°

Control. non-injecied in-vitro-produced hovine embryos,

The values with different superscript denote significant(p<0.01) difference w the same column

Table 2. PCR analysis of GFP gene and sexing of
bovine embryas at various cell stages following gene
injection

No. of  Cell stage PCR analysis
embryos of embryos GFP-gene Sexing
1 2-cell + female
2 2-cel - male
3 2-cell + female
4 4-cell - male
5 4-cell - femala
6 4-~cell + male
7 8-cell + male
8 8-cell + female
9 morula + female
10 blastocyst + female

11 blastocyst - male

12 balstocyst + female

Total 12 +: 8, —; 4 femals; 7,
male; 5

Fig. 2. Detection of GFP gene(414 bp) and Y chro-
mascme(287 bp) in bovine embryos at various cell
stages by PCR. M; marker, Lane 1-3; 2-cell, Lane 4-6:
4-cell, Lane 7, 8; 8-cell, Lane 9; morula, Lane 10-12;
blastocyst, Lane 13; positive contral,

GFP 7718 #+ $AT Tz A2l
A dZAA HEZER FARES PCR-screening
& Fotd FAFF o2y AEE A AA
so] BYHR L 1209 3T F 8707} BRe
2 BYT Ph SHAVEL Byow, 47u
At gAo] TR 2le] 57 SATHTable 2). &
A A ANA FAA] EZAzhEa AES o
A 37 8k 3 A 1367 ol GFP §-A
Ag #98T 15 A ol u] FaRA uHLE AL

r

Table 3. GFP expression in bovine blastocysts under
a fiuorescent microscope following the i vitro culture
of the gene injected zygotes

No. of blastocysts No. of GFP No. of GFP
examined positive{%) negative(%o)
17 2(11.8) 15(88.2)

Fig. 3. GFP expression in a bovine blastocyst under
a fluorescent micrascope, 400 . The GFP gene was
injacted into the male pronucleus and the zygote was
cultured in vifro.
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Table 4. Preselection efficiency of transgenic embryos by PCR- or GFP-screening

Animal Screening No. of morulae or blastocysis
Genes References
species methods Analyzed Gene Positive(%)
pSV2-pgt-gE1A PCR 84 30(35.7) Ninomiya et. al. (1989)
Mouse WAP-KH PCR 85 22(26.0) Burdon & Wall(1992)
WAPPC-3 PCR 89 26(29.0) Page et. al.(1995)
GFP Fluoromicro* 148 59(39.9) Takada et. al.(1997)
Rappy | MThGH PCR 132 33(25) Lec ct. al{1998)
NG 3 4 Fluoromicro 73 33(45.2) Lee et al.(1999)
SV40-glycoprotein  PCR 92 6(6.3) Thomas et. al.(1993)
MT-0GH PCR 26 14{54) Behboodi et. al.(1993)
Bovine hPC PCR 20 19(95) Krisher et. al.(1994)
b-caseintEPQO PCR 41 2(5) Hyttinen ct. al.(1996)
GFP Fluoromicro 43 4(5.3) Takada et. al.(1997)
Porcine  LacZ-gGH PCR 18 8(44.4) Koo et. al.{1996)

* Fluoromicro : Fluoromicroscopic screening.
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