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After germination, seedlings undergo growth arrest in response to unfavorable conditions, a
critical adaptation enabling plants to survive harsh environments. The plant hormone abscisic
acid (ABA) plays a key role in this arrest. To arrest growth, ABA-dependent transcription
factors change gene expression patterns in a flexible and reversible manner. Although the
control of gene expression has important roles in growth arrest, the epigenetic mechanisms in
the response to ABA are not fully understood. Here, the applicant showed that the histone
demethylases JUMONJI-C DOMAIN-CONTAINING PROTEIN30 (JMJ30) and JMI32
control ABA-mediated growth arrest in Arabidopsis thaliana. During the post-germination
stage (2-3 days after germipation), the ABA-dependent transcription factor ABA
INSENSITIVE3 (ABI3) activates the expression of JMJ30 in response to ABA. JMJ30 then
removes a repressive histone mark, H3 lysine 27 trimethylation (H3K27me3), from the
SNFI-RELATED PROTEIN KINASE 2.8 (SnRK2.8) promoter, and hence activates SnRK2.8
expression. SnRK2.8 encodes a kinase that activates ABI3 and is responsible for JMJ30- and
JMJ32-mediated growth arrest. A positive feedback loop involving the ABI3 transcription
factor, JMJ histone demethylases, and the SnRK2.8 kinase fine-tunes ABA-dependent growth
arrest in the post-germination phase. The findings highlight the importance of the histone
demethylases in mediating adaptation of plants to the environment.

Further, the applicant showed that IMJ30 and JMJ32 mediate ABA response during root
development. In the presence of ABA, jmj30 jmj32 double mutants displayed longer primary
root phenotype than wild type. Loss-of-function mutation in the SNFI-RELATED PROTEIN
KINASE 2.8 (SnRK2.8) gene also led to longer primary root phenotype in response to ABA.
My expression analysis suggests that JMJ30/JMJ32 and SnRK2.8 act in the same pathway to
mediate ABA response during root elongation at seedling stage. The findings highlight the
importance of IMJ30/JMJ32-SnRK2.8 module at two different developmental stages.
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