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Transduction of eGFP Gene to Human Embryonic Stem Cells and Their Characterization
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Objective: Human embryonic stem cells (hESCs) can proliferate indefinitely and differentiate into all kinds of cell types in vitro.
Therefore, hESCs can be used as a cell source for cell-based therapy. Transduction of foreign genes to hESCs could be useful for
tracing differentiation processes of hESCs and elucidation of gene function. Thus, we tried to introduce enhanced green
fluorescent protein (eGFP) gene to hESCs, XX and XY cell lines in this study.
Methods: Lentivirus containing eGFP was packaged in 293T cells and applied to hESCs to transduce eGFP. Expression of
transduced eGFP was evaluated under the fluorescence microscope and eGFP positive population was analyzed by FACS.
Expression of undifferentiation state markers such as Oct4, Nanog, SSEA4 and Tra-1-81 was examined by RT-PCR and/or
immunofluorescence in eGFP-hESCs after transduction. In addition, the ability of eGFP-hESCs to form embryoid bodies (EBs)

was tested.

Results: eGFP was successfully transduced to hESCs by lentivirus. eGFP expression was stably maintained up to more than 40
passages. eGFP-hESCs retained expression patterns of undifferentiation state markers after transduction. Interestingly, disappearance
of transduced eGFP was notably observed during spontaneous differentiation of eGFP-hESCs.
Conclusion: We established eGFP expressing hESC lines using lentivirus and showed the maintenance of undifferentiation
characteristics of these eGFP-hESCs. This reporter-containing hESCs could be useful for tracing the processes of differentiation of
[Korean. J. Reprod. Med. 2009; 36(4): 283-292.]

hESCs and other studies.
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Table 1. Primer sequences used for RT-PCR

Gene Forward Reverse bp
GAPDH GGCGTTCTCTTTGGAAAGGTGTTC GTACTCAGCGGCCAGCATCG 302
OCT4 GAGAACAATGAGAACCTTCAGGA CTCGAACCACATCCTTCTCT 314
NANOG GCGTACGCAAATTAAAGTCCAGA TGCTATTCTTCGGCCAGTTG 385
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Figure 1. Experimental scheme for transduction of eGFP to hESCs using lentiviral vector. Viral DNAs were transfected
to 293T cells by ExGen 500 and supernatant was collected every 24 hr for 3 days. Collected viral sup was concentrated
and added to dissociated hESC clumps. The clumps were incubated for 3 hrs at 37°C for the transduction of eGFP.
And then, hESCs were washed and replated onto fresh feeder layer. Expression of eGFP in hESCs was observed
under fluorescence microscope. Characterization of éGFP-hESCs was performed at the 8" passage after transduction.
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Figure 2. Transfection efficiency of lipofection reagents in 293T cells. Transfection efficiency of eGFP lentiviral
vector using several lipofection reagents in 293T cells was evaluated by microscopic observation and FACS analysis.
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Figure 3. eGFP expression in hESC colonies after transduction. A-D, eGFP expression in XY hESC line at 1, 3, 4 and
6 week(s) after transduction, respectively, E-H; eGFP expression in XX hESC line at 1, 3, 4 and 6 week(s) after
transduction, respectively.
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Figure 4. Evaluation of hESC characteristics in eGFP-hESCs.

Characterization of ¢GFP-hESCs was evaluated at the 8"
passage in XY hESC lines. A; Representative images of RT-
PCR results of Oct4 and Nanog in eGFP-hESCs. B; Immuno-
staining results of undifferentiated state markers in eGFP-

hESCs. Expression of specific markers such as Oct4, SSEA4
Octd = and Tra-1-81 were co-localized with eGFP expression. C; EB
formation of eGFP-hESCs. Undifferentiated eGFP-hESCs were
cultured in suspension to form EBs. At day 2, formed EBs

GAPDH

expressed eGFP and the fluorescence was decreased as they

N spontaneously differentiated (day 13).

anog
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Figure 5 FACS analysis of eGFP expression in undifferentiated and differentiated hESCs. Positive population of
¢GFP in undifferentiated (A) and spontaneously differentiated (B) eGFP-hESCs.
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