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Implications of Sos1 in mitochondrial oxidative stress in primary MEFs
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The Sos family of RasGEF activators encompasses two highly homologous members (Sos1 and Sos2) which are
ubiquitously expressed and appear to function in multiple signaling pathways, but their specific functional properties
have not yet been clearly defined. Using a tamoxifen (4OHT)-inducible, conditional Sos1 null mutation, we
analyzed wild type (WT), single Sos1 KO, constitutive Sos2 KO and double Sos1/2 KO primary mouse embryonic
fibroblasts (MEFs) with an aim at evaluating the functional specificity or redundancy of the Sos1 and Sos2 alleles at
the cellular level. The 4OHT-induced Sos1 KO and Sos1/2 DKO MEFs exhibited distinct flat morphology, enlarged
cell perimeter and altered cytoskeletal organization that were not observed in the WT and Sos2 KO counterparts.
The Sos1 KO and Sos1/2 DKO MEFs also displayed significant accumulation of cytoplasmic vesicular bodies
identified as autophagosomes containing degraded mitochondria by means of electron microscopy and specific
markers. Consistent with a mitophagic phenotype, in vivo labeling with specific fluorophores uncovered increased
levels of mitochondrial oxidative stress in the Sos1 KO and the Sos1/2 DKO cells as compared to Sos2 KO and WT
MEFs. Treatment of the MEF cultures with cell-scavengers-antioxidants like GSH and NAC corrected the altered
phenotypes of Sos1 KO and Sos1/2 DKO MEFs by restoring their altered perimeter size and proliferative rate to
levels similar to those of WT and Sos2 KO MEFs. Interestingly, treatment with the specific mitochondrial
superoxide scavenger mitoTEMPO recovered endogenous redox-homeostasis in Sos1 KO and Sos1/2 DKO MEFs.
Our data uncover a direct mechanistic link between Sos1 and control of mitochondrial oxidative stress, and
demonstrate functional prevalence of Sos1 over Sos2 with regards to cellular proliferation and viability. 
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