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Production of cloned goats by transfer of nuclei from
transfected caprine mammary gland epithelial cells
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Abstract: In this study, we evaluated the development potential of caprine mammary gland epithelial cells (CMGECs) after
transfection and nuclear transfer into enucleated, ovulated oocytes. We first isolated CMGECs from udders of lactating goats which
were transfected with expression plasmid for human lacterrin and selected by G418. Then we chose sixteen neomycin resistant lines
and induced them with prolactin for the expression of human lactoferrin checked by Western blotting. The donor cells, expressing
human lactoferrin of 75 kD, were fused and activated with enucleated ovulated oocytes. Pronuclear-stage reconstructed embryos
were transferred into the oviducts of 16 recipient goats. There were fourteen (87.5%), thirteen (81.3%), and ten (62.5%) pregnancies
confirmed pregnant by ultrasound on Day 30, 60, and 90, respectively. Three recipients carried the pregnancies to term and delivered
one goat each. Nested PCR-RFLP analysis confirmed that all of the kids were clones of the donor cells. These results demonstrated
that CMGEC:s after transfection remain totipotent for nuclear transfer.
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Fig. 1  Structure of hLF expression pBLC-14. BLG: goat
B-lactoglobulin promoter; CMV: human cytomegalovirus
immediate early promoter; hLF: human lactoferrin cDNA; pA:
SV40early mRNA polyadenylation; Neo: neomycin resistance
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Fig. 2 Caprine mammary gland epithelial cells.
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Fig. 3 Western blotting analysis of hLF in the induced culture
medium of cell. 1: the induced culture medium; 2: control group;
3: standardl hLF; M: protein marker.

bp
2000

1000
750

500

250
100

El4 PCRizMMMESER
Fig. 4 Analysis of DNA sample from cell. M: DNA marker; 1:
transgeic caprine mammary gland epithelial cells; 2: the control.
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Table 1 Efficiency of nuclear transfer from long-term cultured caprine mammary gland epithelial cells

Cell t Number of Number of  Number of Number pregnant (%) Number of offsprin
et type fused (%) transfers recipients Day 30 Day 60 Day 90 Day 150 v pring
CMGECs 156(64.7) 144 16 14(87.5) 13(81.3) 10(62.5) 3(18.8) 3
22 wEMHMABER 3 W
1 s 156 s
64.7%; 144 16
[14]
s 30d 60d >
90 d B R 87.5% >
81.3% 62.5%; 3 3 R >
18.8%, 4 . >

2 b b
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3 [9,15-16]
DNA, PCR+RFLP R , 3 s
( 5 6) ,
G418 , Neo'
[5-6,14,17]
[5,17]
. 3
B 5 Nested PCR-RFLP (5 #sefE
Fig. 5 Nested PCR-RFLP analysis of the cloned goats. 1-3: the ’
cloned goats; 4: donor goats; 5—7: foster mother of cloned goats. G418 5
75 kD, 5

E6 kX )

Fig. 6 Cloned goats.
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