
Cancer is caused in part by genetic mutations and activation of oncogenes. The 

RAS genes are among the most mutated oncogenes in human cancer. It is 

detected in approximately 30% of all cancers, and up to 45% in CRC or lung cancer 

and 95% in pancreatic cancer, making RAS a master regulator of cancer 

development. Patients carrying RAS mutations are characterized by poor overall 

survival rates. In spite of extensive research to define how mutated RAS drive 

cancer, there are still no available therapeutic options to tackle it. This drives the 

impetus to discover novel modes of action of mutant RAS in initiating and driving 

cancer. This may provide new therapeutic targets and improve current patient care 

for some deadly cancers, such as pancreatic cancer. 

 

A study led by Prof. Poul Sorensen at UBC and the BC Cancer Research Centre, 

and Dr. Leprivier (University Clinic Düsseldorf), uncovered a novel property of 

mutant RAS which is critical for inducing cancer and which can be targeted for 

therapy. The work, published in Proceedings of the National Academy of Science, 

was performed by Dr. Sorensen’s graduate student Jonathan Lim (UBC 

Department of Pathology and Laboratory Medicine) and colleagues, and highlight 

that mutant RAS confers resistance against oxidative stress insults, such as 

hydrogen peroxide. This has important implications since the anticancer activity of 

a number chemotherapeutic agents and radiotherapy rely on inducing oxidative 

stress. The team revealed that this novel property of mutant RAS is due to the 

generation of a key antioxidant molecule named glutathione, through the activation 

of an amino acid transporter protein called xCT (encoded by SLC7A11), which the 

team found to be associated with poor prognosis in diverse human cancers. In 

addition, the study demonstrates that upregulation of antioxidants by xCT is an 

essential event driving mutant RAS oncogenesis. Finally, the researchers provide 

evidence that targeting xCT has benefits in preventing growth and development of 

mutant RAS tumors, as showed in various cancer cell models and in a mouse 

model. 

 



This study has important implications as it supports that while cancers driven by 

mutant RAS (more than 30% of all human cancers) are refractory to oxidant insults 

(as induced by chemotherapeutic agents and radiotherapy), they are susceptible 

to the blocking of the antioxidant gene xCT. This research unravels a novel 

vulnerability in deadly cancers, which can be targeted therapeutically and therefore 

holds promise for improving the efficacy of current treatments. 


