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ABSTRACT

The purpose of this study is to develop transgenic cell line expressing targeted human granulocyte colony stimulating
factor (hGCSF) and green fluorescence protein (GFP) genes as well as production of Somatic Cell Nuclear Transfer
(SCNT) embryos derived from co-expressed transgenic donor cells. Constructed pPiggy-mWAP-hGCSF-EF1-GFP vector
was chemically transfected into bovine fetus cells and then, only GFP expressed cells were selected as donor cells
for SCNT. Cleavage and blastocyst rates of parthenogenetic, SCNT embryos using non-TG cell and hGCSF-GFP dual
expressed SCNT embryos were examined (cleavage rate: 78.0+2.8 vs. 73.14£3.2 vs. 70.4+4.3%, developmental rate: 27.2
+3.2 vs. 21.9£3.1 vs. 17.0£2.9%). Result indicated that cleavage and blastocyst rates of TG embryos were significantly
lower (P<0.05) than those of parthenogenetic and non-TG embryos, respectively. In this study, we successfully produced
hGCSF-GFP dual expressed SCNT embryos and cryopreserved to produce transgenic cattle for bioreactor system purpose.
Further process of our research will transfer of transgenic embryos to recipients and production of hGCSF secreting cattle.
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Fig. 1. pPiggy-mWAP-hGCSF-EF1-copGFP vector for G-CSF gene introduction

into bovine fetal fibroblast. ITR: inverted terminal repeat

sequence, Ins: core insulator, mWAP: mouse whey acidic protein promoter, hG-CSF: human granulocyte-colony stimulating factor
gene, EF1p: elongation factor-1 alpha promoter, EGFP: enhanced green fluorescent protein gene, WPRE: woodchuck hepatitis

virus posttranscriptional regulatory element, pA: poly A signal.
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Table 1. Primers used for RT-PCR analyses
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Product size (bp)

hGCSF

5-AGAAGCTGTGTGCCACCTACAAGC-3' (+)

398

5'-GTACGACACCTCCAGGAAGCTCTG-3' (—)

copGFP

5'-ACAGCGTGATCTTCACCGACAAG-3' (+)
5'-GGTCTTGAAGGCGTGCTGGTACT-3' (—)

281
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Fig. 2. Production of co-expression transgenic cow embryos by G-CSF and EGFP. A: GFP expressed in pPiggy-mWAP-hGCSF-EF1-GFP
vector induced into cow fetal fibroblast, B: pPiggy-mWAP-hGCSF-EF1-GFP vector induced into cow fetal fibroblast injected into
periviteline space of enucleated oocytes, C: GFP expressed in blastocyst (Scale bar indicates 100 um).

Table 2. Development of co-expression transgenic cow embryos by G-CSF and EGFP

Treatment No. of oocytes No. (%) of embryos cleaved No. (%) of blastocyst
Parthenote 379 295(78.0+2.8)" 80(27.2+3.2)
SCNT 346 253(73.1£3.2)° 55(21.9+3.1)°
hGCSF-GFP SCNT 334 234(70.4+4.3)° 41(17.0£2.9)°

Values with different superscripts (*) within column

398bp
281bp

Fig. 3. RT-PCR in co-expression fransgenic cow embryos by G-CSF
and EGFP (L: 500 Leader, P: pPiggy-mWAP-hGCSF-EF1-GFP
vector induced into cow fetal fibroblast, N: normal cow fetal
fibroblast, 1~5: blastocysts derived from embryos nuclear
transferred by pPiggy-mWAP-hGCSF-EF1-GFP vector induced
into cow fetal fibroblast).
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