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The RAS protein is an important molecular switch in the cell proliferation

signaling pathway, and its activation state within the cell is regulated by regulatory proteins such
as GTPase-activating proteins (GAPs). In this study, we utilized cells in which GAP was knocked out
through genome editing and performed quantitative analysis of the intracellular contribution of
specific GAPs using in-cell NMR analysis. By comparing the proportions of active RAS in multiple GAP
knockout cells, we found that one type of GAP, NF1, significantly contributes to the inhibition of
RAS activation. Furthermore, simulation using a mathematical model revealed that the enzymatic
activity of intracellular NF1 is notably suppressed compared to its quantitative value in vitro.
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