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ABSTRACT : Multipotent spermatogonial stem cells (mSSCs), derived from uni-potent SSC, are a type of reprogrammed
cells with similar characteristics to embryonic stem cells (ESCs). The aim of this study was to evaluate the potential for
transgenesis of mSSC derived from outbred mice and the production of transgenic animal by the mSSC-insertion into
embryo. mSSCs, established from outbred mice (ICR strain) in the previous study, were maintained and then transfected with
a lenti-viral vector expressing green fluorescent protein (GFP), CS-CDF-CG-PRE. Embryonic stem cells (ESCs) were derived
from inbred transgenic mice (C57BL/6-Tg (CAG-EGFP)) and were used as an experimental control. Transfected mSSCs
were well proliferated in vitro and maintained their characteristics and normal karyotype. Ten to twelve mSSCs and ESCs
were collected and inserted into perivitelline space of 8-cell mouse embryos, and then transferred them into uteri of poster
mothers after an additional 2-days of culture. Percentage of mSSC-derived offsprings was 4.8% (47/980) and which was
lower than those (11.7% (67/572)) of ESC-derived ones (P<0.05). However, even though different genetic background of mSSC
and ESC origin, the production efficiency of coat-colored chimeric offspring in mSSC group was not different when compared
it with ESC (6.4% (3/47) vs. 7.5% (5/67)). From these results, we confirmed that mSSC derived from outbred mice has
a pluripotency and a potential to produce chimeric embryos or mice when reaggregatation with mSSC is performed.
Key words : Multipotent spermatogonial stem cells, Transgenic mice, Outbred strain.
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Fig. 1. Lentiviral vector constructs (pCS-CDF-CG-PRE construct).
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Fig. 2. Characterization of mouse ESCs and mSSCs. ESCs and mSSCs after lentiviral vector-mediated gene-transfection are shown
under bright field (A) and fluorescent (A’). Both cell lines expressed GFP. Oct4 (B) Nanog (C) and alkaline phosphatase were
expressed as pluripotent markers (D). Nuclei were stained with DAPI (blue color; B’, C).
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Fig. 3. Karyotyping. Karyotype of mouse ESCs (A) and mSSCs (B).
Both cell lines showed normal karyotypes at passage 10
and 29.
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Table 1. Efficiency in the production of chimeric mice from embryonic stem cells (ESCs) and multipotent spermatogonial stem
cells (mSSCs) by injection into eight-cell embryos

No. transferred  No. recipient ~ No. pregnant No. offspring No. chimera mice

total embryo mice mice No % No %
ESC 572 39 28 67 11.7° 5 7.5"
mSSC 980 57 18 47 4.8 3 6.4"
Total 1,552 96 46 114 7.3 8 7.0

** Values within the same column with different superscripts are significantly different (P<0.05).
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