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Evolution of STOP1 system that regulates multiple stress tolerance
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Sensitive TO Proton Rhizotoxicityl(STOP1), encoding C2-H2 zinc finger
transcription factor, regulates different stress tolerance mechanisms. Originally, STOP1 was
identified as the critical transcription factor that regulates transcription of Al and proton
tolerance genes of the roots of Arabidopsis. These phenotypes are critical for adapting to acid
soils, which contain Al and proton rhizotoxicity as major stress factors. In the current study, we
found that STOP1 co-regulates other stress tolerance pleiotropically such as hypoxia tolerance and
drought tolerance. Chemical genetics and expression GWAS identified that Al-inducible expression of
STOP1-regulated genes are coordinately regulated by other transcription factors, which are nearly
specific to Al signal. Such combinations, i.e. STOP1 and specific transcription factor for each
stress, may allow to harmonize growth and STOP-1 regulated traits. Finally, we found functional
STOP1-ortholog in bryophyte.
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