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S100A4, a potential therapeutic target on bladder cancer stem cells
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Abstract: Objective To observe the effect of S100A4 gene silencing mediated by small interfering RNA (siRNA) on the
proliferation of bladder cancer stem cells (CSCs) and their capacity of xenograft tumor formation. Methods MB49 bladder
cancer stem cells (MCSCs) were isolated and identified. The differentially expressed protein S100A4 was identified in MCSCs
using isobaric tags for relative and absolute quantitation technology (iTRAQ). A siRNA targeting S100A4 was constructed and
transfected into MCSCs, and its inhibitory effects on S100A4 expression in MCSCs were assessed with Western blotting and
qPCR. The effects of siRNA-mediated S100A4 silencing on the proliferation and xenograft tumor formation ability of MCSCs
were observed. Results Among the 65 differentially expressed proteins identified by iTRAQ combined with LC/MS/MS,
S100A4 protein showed the most distinct differential expression in MCSCs. Transfection of MCSCs with S100A siRNA
significantly inhibited the expressions of S100A4 at both mRNA and protein levels, caused obvious suppression of the cell
proliferation, and attenuated the xenograft tumor formation ability of the cells in nude mice. Conclusion S100A4 in MCSCs is
associated with the recurrence and metastasis of bladder cancer. SI00A4 may serve as a potential therapeutic target for

eliminating bladder CSCs.
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Fig.1 Characteristics of MB49 bladder cancer stem cells (MCSCs) and MB49 cells. A: Comparison of the proliferative abilities. The cell
proliferation growth curve using CCK-8 shows that MCSCs had a higher absorbance value on days 4, 5, and 6; B: Comparison of
resistance to chemotherapy using CCK-8 assay. Compared to MB49 cells, MCSCs showed a higher cell viability after treatment with

different concentrations of paclitaxel; C: Comparison of tumorigenic abilities in vivo. MCSCs resulted in obviously greater tumor

volumes in nude mice than MB49 cells.
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Tab.1 iTRAQ analysis of differentially expressed proteins between bladder cancer stem cells and bladder cancer cells

Accession Gene sym Protein MCSCs: MB49 cells Subcellular location
IPI:IP100027462.1 S100A4 Protein S100A4 5.70 Cytoplasm
IP1:1P100183695.9 S100A10 Protein S100A10 3.38 Cytoplasm
IP1:1P100418471.6 VIM Vimnetin 241 Cytoskeleton
IP1:1P100828117.1 CD44 Isoform 5 of CD44 antigen 2.02 Plasma membrane
IP1:1P100169383.3 PGK1 Poglycerate kinase 1 0.33 Cytoplasm
IP1:1P100853547.1 G6PD Isoform 3~ of  Glucose-6-phosphate 0.35 Cytoplasm
1-dehydrogenase
IP1:1P100794659.1 RPS20 Ribosomal protein S20 isoform 1 0.38 Ribosome
IP1:IP100419585.9 PPIA Peptidyl-prolyl cis-trans isomerase A 0.39 Cytoplasm
IP1:1P100003362.2 HSPA5 HSPAS Protein 0.40 Endoplasmic reticulum
A = Calciumion binding
= Chaperone
= Cytoskeletal protein
= DNA binding
= Hydrolase
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= Kinase
= |yase
= Oxidoreductase
= Peptidase activity
= Protein binding
= Receptor
= Ribosome protein
= RNA splicing factor
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= Translation factor
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Fig.2 Analysis of differentially expressed proteins. A: Pie chart showing the various
functional categories as a percentage of the 65 differentially expressed proteins; B: A

representative spectrum showing the peptides from S100A4.
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