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Effect of Oncogenic K-Ras4B dimerization on downstream MAPK 

and Akt signaling 

Ras activates effectors that transmit receptor-initiated signals. K-Ras4B may dimerize through 

the β- and α-interfaces, mapped to Switch I and effector binding regions and the allosteric 

lobe, respectively. We chose KRas4BG12D as control and its double mutants K101D/R102E 

and R41E/K42D to assess the impact of KRas4B mutants on dimerization and function. R41 

and R102 are found in several adenocarcinomas in Ras isoforms. Site-directed mutagenesis, 

cellular localization experiments and molecular dynamics (MD) simulations are performed. α-

interface K101D/R102E double-mutations reduced dimerization, but only slightly reduced 

pERK levels. β-interface R41E/K42D mutants did not affect dimerization but blocked pERK. 

Both mutants increased downstream pAkt levels in cells. They further altered ERK- and Akt-

regulated expression of EGR1, JUN, and BCL2L11. The results underscore the role of the α- 

and β-interfaces in homodimerization and effector binding, respectively. MD simulations 

showed that the membrane and the hypervariable region interact with both interfaces, 

inhibiting homodimerization and effector binding. We conclude that dimerization is not 

necessary but enhances MAPK signaling. 
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