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Overexpression of ras dorminant mutant induces an oxygen
radical-mediated cell apoptosis in bone marrow mesenchymal HS-5 cells
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English Abstract:

Certain gene’s expression as well as different species of oxygen radicals can
affect cell growth and apoptosis. We are interested in amplifying mesenchymal
progenitor cells for the application of musculoskeletal tissue regeneration. Thus, we
transfected a mutant ras gene (61Glu/Leu) to change Ras protein expression in the
mesenchymal progenitor cell line (HS-5 cells) and studied how ras expressing levels
influenced intracellular oxygen radicals, and its relationship to cell growth and
apoptosis. Results showed that Ras over-expressing HS-5 cells grew slower than those
with wild type ras HS-5 cells and revealed a higher apoptosis rate. The higher
apoptosis in Ras over-expressing cells was not related to mitochondrial dysfunction
since mitochondrial membrane potential was normal as determined by flow
cytometric analysis of JC-1 fluorescent staining assay. The higher apoptosis was
related to higher caspase-3 activation. Further studies showed that Ras
over-expressing HS-5 cells revealed a higher production of intracellular oxygen
radicals in comparison to those with wild type ras HS-5 cells. Addition of catalase
(500 u/ml) but not superoxide dismutase (SOD; 500 u/ml) specifically revived the cell
growth associated with increase of cyclin D1 expression, but decrease of apoptosis
associated with lower caspase-3 activation. Results from these studies demonstrated
two important findings: 1) the ras gene over-expressing in a ras-mutant HS-5 cell line
triggers a higher production of intracellular oxygen radicals resulting in higher cell
apoptosis; and 2) the higher oxygen radicals related cell apoptosis is mediated by
caspase-3 but not mitochondrial dysfunction. Based on these findings, we may
propose to regulate mesenchymal progenitor cell growth for musculoskeletal tissue

regeneration via modulation of redox reactions or caspase-3 inhibitors in the future.
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