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This study aimed to elucidate a novel molecular basis for conferring broad environmental stress tolerance to plants
without growth inhibition, focusing on the poly(A) deadenylase AtCCR4. While atccr4 knockdown mutants were
previously shown to exhibit tolerance to drought, osmotic, and salt stress along with increased biomass, this research
further uncovered their enhanced disease resistance. Expression of multiple salicylic acid pathway-related defense
genes, including PRI-5, SARD1, CBP60g, ICS1, EDS1, PAD4, NPR1, and PBS3, was upregulated in the mutants.
Notably, PR3 and PR5 mRNAs showed elongated poly(A) tails, indicating direct regulation by AtCCR4. PR3 is known
to be induced by flg22 and ACC, and we additionally found poly(A) tail lengthening upon such treatment, suggesting
that AtCCR4 suppresses its expression under non-stress conditions. CRISPR/Cas9-generated null mutants
recapitulated the stress tolerance and biomass phenotypes, supporting AtCCR4’s pivotal role. Furthermore, orthologs
of AtCCR4 were identified in major crops, highlighting the potential for agricultural application through genome
editing. These findings reveal that AtCCR4-mediated poly(A) regulation underlies the coordination of stress responses

and growth, providing a promising molecular strategy for sustainable crop improvement.




