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Gene expression profile of rat mesenchymal stem cell
spontaneous transformation determined by cDNA
microarray analysis
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Abstract: To study the genetic basis of spontaneous transformation of mesenchymal stem cells (MSCs) and clinical application
value MSCs were isolated by combining utilization of density gradient centrifugation and adherence screening. After cell
homogeneity analysis by flow cytometry, spontaneous transformation MSCs were isolated after six-month in vitro expansion. Then
cell total RNA was obtained with Trizol reagent and studied for gene expression profile. Differentially expressed genes between
normal MSCs and spontaneous transformation MSCs in cDNA microarray were determined by real-time RT-PCR for validation of
the microarray data. Forty-four genes were differentially expressed after spontaneous transformation of MSCs, among which 21 were
up-regulated and 23 down-regulated. The result of real-time RT-PCR was in accordance with that of the cDNA microarray. Several
genes in SHH, Notch, TGFB/BMPs signal pathway play an important role in spontaneous transformation of MSCs.
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Fig. 1 Comparison of hyperplasia formation after implant
spontaneous transformation MSCs or normal MSCs into SD rat
brain.
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Fig. 2 Lab-on chip electrophoresis.
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Table 1 Gene up-regulation in spontaneous transformation of MSCs

Gene name Ratio Function

Secreted frizzled-related protein 2 (Sfrp2) 118.50 Signal transduction
Frizzled-related protein (Frzb) 49.49 Signal transduction

Matrix metallopeptidase 13 (MMP13) 16.82 Proteolysis

Matrix metallopeptidase 11 (MMP11) 9.11 Proteolysis

Secreted frizzled-related protein 1 (SFRP1) 7.13 Signal transduction
SRY-box containing gene 4 (Sox 4) 3.52 Regulation of transcription
Smoothened homolog (Smo) 3.20 Signal transduction

Signal transducer and activator of transcription 1  (Stat 1) 3.06 Regulation of transcription
V-maf musculoaponeurotic fibrosarcoma oncogene homolog (Maf) 3.03 Regulation of transcription
Pleckstrin homology domain containing, family G member 5 (Plekhg5) 2.95 Signal transduction
Peroxisome proliferator activated receptor delta (PPARD) 2.93 Signal transduction

Notch 1 2.76 Epithelial to mesenchymal transition
Matrix metallopeptidase 14 (MMP14) 2.75 Proteolysis

V-maf musculoaponeurotic fibrosarcoma oncogene, protein B (MafB) 2.57 Regulation of transcription
Minichromosome maintenance deficient 3 (MCM3) 2.41 Cell cycle

Hairy and enhancer of split 1 (Hesl) 2.29 Signal transduction

Signal transducer and activator of transcription 3 (Stat 3) 2.16 Regulation of transcription
Radical fringe gene (Rfng) 2.15 Signal transduction

Signal transducer and activator of transcription 2 (Stat 2) 2.12 Regulation of transcription
Cell division cycle 25 (Cdc25) 2.04 Cell cycle
Cyclin-dependent kinase 4 (Cdk4) 2.02 Cell cycle
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Table 2 Gene down-regulation in spontaneous transformation of MSCs
Gene name Ratio Function
CD133 0.02 Cell surface antigens
Neuregulin 1 (Ng1) 0.02 Embryonic development
Down syndrome critical region gene 1-like 1 (Dscr1ll) 0.04 Embryonic development
Neuregulin 1 (Nrgl) 0.06 Nervous system development
CD38 0.07 Cell surface antigens
Fibroblast growth factor 1 (FGF1) 0.07 Signal transduction
Fibroblast growth factor 18 (FGF18) 0.08 Signal transduction
Melanoma cell adhesion molecule (MCAM) 0.11 Cell adhesion
SRY-box containing gene 11 (Sox11) 0.13 Regulation of transcription
Transforming growth factor, beta 2 (TGFB2) 0.15 Signal transduction
Bone morphogenetic protein 3 (BMP3) 0.20 Signal transduction
Bone morphogenetic protein 5 (BMP5) 0.26 Signal transduction
Moesin (MSN) 0.27 Cell motility
Retinoblastoma 1 (RB1) 0.30 Cell cycle
Decorin (DCN) 0.32 Extracellular matrix organization
Nerve growth factor, beta (NGFB) 0.34 Nervous system development
Cyclin-dependent kinase inhibitor 2A (CDKN2A) 0.35 Cell cycle
Transforming growth factor, beta 3 (TGFB3) 0.36 Signal transduction
Sulfatase 1 (Sulf 1) 0.39 Apoptosis
Numb 0.41 Nervous system development
Transforming growth factor, beta receptor 1 (TGFBR1) 0.42 Embryonic development
Inhibitor of DNA binding 1 (ID1) 0.47 Regulation of transcription
Transforming growth factor beta 1 induced transcript 1 (TGFB1il) 0.50 Regulation of transcription
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