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論  文  内  容  の  要  旨  

氏  名  （  新  土  優  樹  ）

論文題名 

Conversion of graded phosphorylation into switch-like nuclear translocation via autoregulatory 

mechanisms in ERK signaling 

（増殖因子刺激に対するERKの核移行応答は自己制御を伴いスイッチ様に誘導される）

論文内容の要旨 

The phosphorylation cascade in the extracellular signal-regulated kinase (ERK) pathway is a versatile reaction 

network motif that can potentially act as a switch, oscillator or memory. Nevertheless, there is accumulating 

evidence that the phosphorylation response is mostly linear to extracellular signals in mammalian cells. Here, 

I find that subsequent nuclear translocation gives rise to a switch-like increase in nuclear ERK concentration 

in response to signal input. The switch-like response disappears in the presence of ERK inhibitor, suggesting 

the existence of autoregulatory mechanisms for ERK nuclear translocation involved in conversion from a graded 

to a switch-like response. In vitro reconstruction of ERK nuclear translocation indicates that ERK-mediated 

phosphorylation of nucleoporins regulates ERK translocation. A mathematical model and knockdown experiments 

suggest a contribution of nucleoporins to regulation of the ERK nuclear translocation response. Taken together, 

this study provides evidence that nuclear translocation with autoregulatory mechanisms acts as a switch in 

ERK signaling. 




