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RSK2 Mutation-Driven MAPK Activation Sensitizes Sorafenib Treatment 

And Drives Cholesterol Metabolism In Hepatocellular Carcinoma
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Relevance of additional HCC-related genes 

identified by NGS-based screening remains

to be clarified and characterized

• HCC tumors are highly heterogeneous

• Extensive heterogeneity greatly hinders patient 

stratification and limits effective targeted therapy

• HCC development is mainly driven by 

loss-of-function mutations in tumor 

suppressor genes
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Somatic, loss-of-function RSK2 mutations in HCC 

Establishment of a rescue model in the RSK2 null Hep3B cells

RSK2 is a direct downstream kinase phosphorylated and 

activated by MAPK

Downregulation of cholesterol biosynthesis 

in RSK2-rescued cells

Limited co-occurrence of RSK2 mutations with known HCC-

related mutations

RSK2 mutations were significantly associated with the 

presence of venous invasion

RSK2 rescued cells showed inactivation of MAPK signaling 

and reduction of the proliferative and migratory abilities when 

compared to RSK2-null HCC cells

RSK2 mutants exhibited lower activity in negatively 

regulating the MAPK activity and the potential implication of 

RSK2 mutations and Sorafenib sensitivity
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