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ABSTRACT

Mesenchymal stem cells (MSCs) have the multipotent capacity and this potential can be applied for obtaining
valuable cell types which can use for cell therapy on various regenerative diseases. However, insufficient avail-
ability of cellular source is the major problem in cell therapy field using adult stem cell sources. Recently, human
embryonic stem cells (hESCs) have been highlighted to overcome a limitation of adult cellular sources because they
retain unlimited proliferation capacity and pluripotency. To use of hESCs in cell therapy, above all, animal patho-
gen free culture system and purification of a specific target cell population to avoid teratoma formation are requ-
ired. In this study, we describe the differentiation of a mesenchymal stem cell-like cells population from feeder--
free cultured hESCs(hESC-MSCs) using direct induction system. hESC-MSCs revealed characteristics similar to
MSCs derived from bone marrow, and undifferentiated cell markers were extremely low in hESC-MSCs in RT-
PCR, immunostaining and FACS analyses. Thus, this study proffer a basis of effective generation of specialized
human mesenchymal stem cell types which can use for further clinical applications, from xenofree cultured hESCs
using direct induction system.
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Table 1. Sequences of RT-PCR primers

Sence AAC TCG AGC AAT TTG CCA AGC TCC
hOct4_ 328 bp
Antisense TTC GGG CAC TGC AGG AAC AAA TIC
Sence CAA AGG CAA ACA ACC CAC TT
hNanog 158 bp
Antisense TCT GCT GGA GGC TGA GGT AT
Sence ATG CAC CGC TAC GAC GTIG A
hSOX2 437 bp
Antisense CTIT TTG CAC CCC TCC CAT TT
Sence GTGGGGCGCCCCAGGCACCAGGGC
hB-actin 450 bp
Antisense CTCCTTAATGTCACGCACGATTTC
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Fig. 1. Characterization of feeder-free cultured undifferentiating
hESCs. (A) FACS analysis of undifferentiated cell surface makers,
AP and SSEA-4, in feeder free cultured hESCs. (B) Karyotype ana-
lysis of feeder-free cultured undifferentiaed hESCs. (C) Immuno-
staining of feeder-free cultured undifferentiating hESCs for Oct-4
(upper, middle, red), SSEA-4(upper, right, red), E-cadherin(lower,
left, red), TRA-1-60(lower, middle, green) and TRA-1-81(lower, ri-
ght, green). DAPI were stained with blue fluorescence.
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Fig. 2. Isolation of clustered cell population distinctly distingu-
ished from feeder free cultured hESCs in EGM-2. (A) Experimen-
tal scheme of a direct induction system. (B) Morphological diffe-
rence between clustered and monolayered cell population from
feeder free cultured hESCs after differentiation induction in EGM-2.
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Fig. 3. Verification of mesenchymal stem cells like cell popula-
tion from feeder free cultured hESCs(hESC-MSCs). (A) The mor-
phologies of hESCs-MSCs(left and middle panel) and human bone
marrow derived-MSCs(right panel). p means cell passage number.
They retain similar morphology as round-spindle shape of mesen-
chymal stem cells (x40). (B) FACS analysis of hESC-MSCs with
positive makers including CD90, CD105, CD73 and CD44, and ne-
gative makers including CD 34, CD45, CD133 and CD31 of MSCs.

Fig. 4. The potential of hESC-MSCs as a transplantable cell so-
urce. (A) RT-PCR analysis for undifferentiating makers in hESC
and hESC-MSCs. lane 1: feeder-free cultured undifferentiating hES-
Cs (H9, control), lane 2: MSCs like cells derived from hESCs(hESC-
MSCs), lane 3: MSCs derived from human bone marrow (positive
control), lane 4 : EPCs derived from human cord blood (negative
control), lane 5 : no RT-PCR (B) FACS anaysis for undifferentiating
makers in hESC-MSCs. (C) Immunohistochemistry analysis for
undifferentiating makers in hESC-MSCs, SSEA-4(upper) and Oct-4
(lower).
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