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Regulated liberation of membrane-tethered, dormant precursors of regulatory
proteins is an intriguing activation mechanism that controls diverse cellular
functions in eukaryotes. An exquisite example is the activation of
membrane-bound transcription factors by controlled proteolytic cleavage. This
process liberates active transcription factors that can enter the nucleus and
invokes a rapid transcriptional response to the incoming stimuli. Here, we show
that an NAC transcription factor (designated NTM1), associated with
intracellular membranes, 1S activated via regulated
ubiquitin/proteasome-dependent processing (RUP). In an Arabidopsis mutant
with serrated leaves in which active NTM1 is constitutively expressed, leaf cells
are enlarged, and cell proliferation is reduced. Consistent with these, a subset of
ICK genes is remarkably up-regulated. Interestingly, the RUP-mediated
activation of NTM1 is enhanced by cytokinins. We therefore propose that NTM1
activation by RUP is a molecular device for fine-tuning the cell cycle by
cytokinin signals during development.
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