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Breeding of transgenic cattle for human 
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ABSTRACT. Recombinant coagulation factor IX must be produced 
in mammalian cells because FIX synthesis involves translational 
modifications. Human cell culture-based expression of human 
coagulation factor IX (hFIX) is expensive, and large-scale production 
capacity is limited. Transgenic animals may greatly increase the 
yield of therapeutic proteins and reduce costs. In this study, we 
used a lentiviral system to obtain transgenic cells and somatic cell 
nuclear transfer (SCNT) to produce transgenic animals. Lentiviral 
vectors carrying hFIX driven by 3 bovine β-casein promoters were 
constructed. Bovine epithelial mammary cells were transduced by 
lentivirus, selected with blasticidin, plated on extracellular matrix, and 
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induced by lactogenic hormones; promoter activity was evaluated by 
quantitative PCR. Transcriptional activity of the 5.335-kb promoter 
was 6-fold higher than the 3.392- and 4.279-kb promoters, which did 
not significantly differ. Transgenic bovine fibroblasts were transduced 
with lentivirus carrying the 5.335-kb promoter and used as donor cells 
for SCNT. Cloned transgenic embryo production yielded development 
rates of 28.4%, similar to previous reports on cloned non-transgenic 
embryos. The embryos were transferred to recipient cows (N = 21) 
and 2 births of cloned transgenic cattle were obtained. These results 
suggest combination of the lentiviral system and cloning may be a good 
strategy for production of transgenic cattle.
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