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Growing of human embryonic stem cells on feeders derived from
themselves

AN Shi-Min, ZENG Qiao, TENG Xiang-Yun, LONG Zhi-Gao, LI Juan, PAN Qian, WU
Ling-Qian, LIANG De-Sheng, XIA Kun, XIA Jia-Hui, ZHANG Zhuo-Hua

National Lab of Medical Genetics, Central South University, Changsha 410078, China

Abstract: This study was carried out to determine whether mesenchymal stem cells (MSCs) derived from teratoma of hu-
man embryonic stem cells (hESCs) function as feeder cells to support hESCs growth. Approximately 5x10° hESCs were
injected into the hind limb muscle of each SCID-beige mouse to form teratoma. After 8 weeks, the MSCs were isolated
from the teratoma and cultured in Mesencult medium. Purified MSCs were then used as the feeder cells for hESCs culture.
High purity MSCs derived from teratoma were isolated. The cells were morphologically similar to bone marrow MSCs
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(bMSCs). The teratoma-derived MSCs were negative for CD34 and CD45 but positive for CD29, CD49b, CD105, CD73,
and CD90, which resembled those expressed by bMSCs. After passaged on MSCs feeder cells more than 10 passages,
hESCs maintained hESC characteristics in morphology. Reverse PCR showed the expression of Oct4 and Nanog. SSEA-1
was negative and SSEA-4, TRA-1-60, and TRA-1-81 were positive. Alkaline phosphatase staining showed positive re-
sults.The karyotype remained normal. Moreover, the hECSs cultured on teratoma-derived MSCs formed teratoma in vivo
and embryoid body in vitro confirmed their pluripotency. Accordingly, MSCs derived from hESCs by in vivo differentiation

can be used as the feeder cells for hESCs culture.
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E1 MSCHES
A: MSC; B: 5 MSC (x10)

Fig. 1 Phase contrast image of MSCs
A: Primary MSCs culture; B: MSCs culture, passage 5 (x10).

A
B2 MSCHBESRE

A: Von Konssa (x20); B: (x10)
Fig. 2 Staining of MSCs after osteogenic induction

A: Vonkonssa staining shows mineralization deposits (x20); B: Alkaline phosphatase staining (x10).

3 MSC
A: MSC (x40); B: 0] (x10)

Fig. 3 Staining of MSCs after adipogenic induction
A: Lipid vacuole in MSCs (x40); B: Oil red O staining shows redadipocyte.
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E 5 hESHMAERRKR
A MEF hESCs(x10); B: MSC hESCs(x10)

Fig. 5 Growth of hESCs
A: hESCs grown on MEF feeder cells (x10); B: hESCs grown on MSC feeder cells (x10).
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Fig. 6 Characterization of hESCs
A: Staining of hESCs shows negative in SSEA-1, and positive in SSEA-4, TRA-1-60, and TRA-1-81 (x10); B: Alkaline phosphatase staining

of hESCs shows positive (x10); C: Karyotype analysis shows normal; D: Electrophoresis of hESCs specific transcription factors.
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Fig. 7 The pluripotency of hESCs

A: hESCs form EB in vitro; B: hESCs form teratoma in SCID mouse.
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