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Production of Transgenic Animals by the Testis-Mediated Gene Transfer”
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SUMMARY

"The totipotential spermatogonial stem cells of adult testis which give rise to mature sperm
cells is well-known to incorporate foreign DNA as well as those of somatic cells, Also, the inte-
gration rates of foreign DNA after haploid stages are generally known to decrease and /or is
simply bound foreign DNA into the sperm plasma membrane. To overcome these problems, lipo-
some and DNA complexes were used to determine how direct injection of these complexes into
testis were integrated into sperm genome and resulted in transgenic offspring. To study this pur-
pose, cation liposome was gently mixed with WAP /hGH DNA (1: 2) and the complexes were
injected into testis. At 10, 20, 40, 60, and 80 days after direct injection into testis, mature sperm
cells were recovered by using artificial virgin method from two goats and each semen except a
part of semen used for DNA analysis such as PCR or Southern blotting was cryopreserved for
the artificial insemination. The results obtained in this study are summarized as follows.

1. By PCR, the presence of exogenous DNA was confirmed up to 80 days after injection with
liposome /DNA complexes. The highest integration rates were obtained at day 40 after di-
rect injection. This results suggested that spermatogonial stem cells were integrated ex-
ogenous DNA into their genome.

2. Among 23 Korean Native Goats which were artificially inseminated, 4 goats resulted in preg-
nancy and produced 7 young goats,

3. Two young goats were confirmed as a transgenic by PCR and Southern blot analysis. There-
fore, our results suggested that testis-mediated gene transfer can be used as a feasible tools
for the production of transgenic livestock.
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Fig. 1. The construct of mWAP/hGH expression vector. A 4.6 kbp EcoRI-EcoRI fragment containing
genomic hGH under the control of whey acidic protein promoter was separated from PUC18
plasmid and injected into testis for the production of transgenic goats. A Pvu I /Pvu I frag-
ments were used as probe for the Southern blot analysis.
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Fig. 2. a) PCR/Southern analysis in Korean native goat spermatozoa. Mature sperm cells were
recovered from hemi-castrated Korean native goats at 5, 10, 20 and 40 days after direct
injection of testis; Lane A to D means their PCR products, respectively. Lane E and F in-
dicate DNA size marker and positive control amplified from mWAP/hGH plasmid DNA.
Arrow indicate approximately 659 bp fragments of hGH. b) PCR/Southern analysis of
mWAP/hGH fusion gene in the sperm cells of Korean native goats. To avoid artifact of
PCR products, PCR products were re-confirmed by Southern blot analysis using Pvu-Pvu

II fragments of human growth hormone gene.



~%=19.32kbp
- 6.62kbp

~-4.25kbp
~-2.69kbp

~0.93kbp

Fig. 3. a) PCR analysis of hGH DNA from young goats (M; DNA size marker, f: female, m: male,
and pe: positive control). Arrows indicated 659 bp fragment of hGH amplified by PCR. b)
Detection of the mWAP/hGH gene from young goats by Southern blotting. Two young
goats were transgenic by Southern blotting: Lanes 1 and lanes 2 indicate transgenic goat-
8, while lanes 6 was DNA size marker of ADNA (EcoRI digestion). For the detail, see the
materials and methods. Arrows indicated approximately 4.6 kbp.
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