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A histone modication-based synthetic circuit to engineer temporal gene
expression in Arabidopsis floral meristems
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The AG regulates floral meristem termination by preventing maintenance of
the histone modification H3K27me3 along the KNU coding sequence. At two days after AG binding, cell
division has diluted the repressive mark H3K27me3, allowing activation of KNU transcription prior to

floral meristem termination. However, how many other downstream genes are temporally regulated by
this intrinsic epigenetic timer is remain unknown.

Here, we identify direct AG targets regulated through cell cycle-coupled H3K27me3 dilution in
Arabidopsis thaliana. Expression of the targets occurred later in plants with longer H3K27me3-marked

regions. We established a mathematical model to predict gene expression and manipulated temporal
gene expression using the H3K27me3-marked del region from the KNU coding sequence. Our results
su?gest that AG controls the timing of expression of various target genes via cell cycle-coupled
dilution of H3K27me3 for proper floral meristem termination and stamen development.
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