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Experimental study on the differentiation potential of Sca-1-positive cells from adult mouse heart in vitro

WANG Hao, CHEN Hao, ZHANG Hai-bo, ZHOU Chun-xia*
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[ Abstract| Objective: To study the differentiation potential of Sca-17 cells from adult mouse heart in vitro. Methods:
We isolate Sca-1" cells derived from mouse heart by means of immunomagnetic cell sorting. By using three different kinds of
differentiation inducing factors, including BMP-2/FGF-4, TGF-81 and VEGF;, to induce Sca-1" cells to differentiated into
the heart "three lines" in witro. The differentiation potential of the cells was identified from the changes of cell morphology,
RT-PCR and immunofluorescence staining. Results; After BMP-2/FGF-4 induction, the mouse cardiac Sca-1" cells underwent
morphological changes, up regulation of the mRNA expression of ««MHC, g-MHC, MLC-2a and MLLC-2v, and the protein
expression of ¢TNT and ¢cMHC, which were the specific markers of cardiomyocytes. After TGF-81 induction, these Sca-1"
cells also had morphological changes, up regulation of mRNA expression of -SMA and Calponin, and the protein expression of
SMA, sMHC, and Calponin, which were the specific markers of smooth muscle cells. After VEGFs; induction, the Sca-1"
cells also underwent morphological changes, up regulation of endothelial cell specific gene CD31, vWF, and VE-Cadherin
expression, and the expression of endothelial cell specific antigen CD31. Conclusions: Adult mouse cardiac Sca-1" cells can
differentiate into cardiomyocyte-like cells, smooth muscle-like cells and endothelial-like cells under different inducing factors in
vitro, which suggest these cells have multi-lineage differentiation potential as cardiac stem cells.
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Genes Sense Primer Anti-sense Primer Product tempt ('C) Product length (bp)
GAPDH GACATCAAGAAGGTGGTGAAGC TCCACCACCCTGTTGCTGTA 60 208
GATA4 CCTTCGTTCACCGTGTCA TGTCTTAGCAGTCGTCTTCTT 63.9 352
Nkx2. 5 GCCGCCAACAACAACTTC GCATAATCGCCGCCACAA 65.6 310
MEF2C GAGCAATCCAAGCCACATATCT ACCATCTGAAGCAATCCAAGTC 59. 4 238
o«MHC ATGCGGGTCACGGCGCCCCGAAC TGGCCTTGCAGATCTGTGTCTCCCG 56 298
B-MHC CTGGCACCGTGGACTACAAC CGCACAAAGTGAGGATAGGGT 56 268
MLC-2a AGGCACCATTCAGGAAGATTACC  AGAAGAGGCAAAGCTGTGAAACTA 61.3 294
MLC-2v GTGCTGAAGGCTGATTAC AAGAAGATGGAGGTGGATAA 63.5 303
SMA ATGATGCTGATGCTTTGGGAAGTA CAACTGCCTCACCACCGT 60. 5 399
Calponin GGCAAGGACAGTGGAGAG GGCTGAGGCTGGAGAATC 64. 6 362
Flk-1 CGAGTTGGGCTAAAGTAGAGTTC  TCAGACATATCACATCAGGACAGA 62.1 274
CD31 TCAACTTCAAGCTCCTAA CCACTCAGACTTTATTCAAA 63.7 245
vWF TAAGTCTGAAGTAGAGGTGGATA GGCACAAGAGCAGAACAT 64 322
VE-Cadherin  TTCTCTGTCTACTCCTTATCC GTTGACTGATGCCACTTC 61.6 270
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