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Flower longevity and size are important attributes of
ornamentals, which are under strict genetic control. Mutants
in the floral homeotic transcription factor AGAMOUS (AG),
or its downstream regulators of the plant hormone jasmonic
acid (JA) biosynthesis and signaling display enlarged petals
with longer longevity and delayed abscission. How AG and
its downstream JA pathway direct petal longevity and size is
poorly understood. The growth curve observation of wild-
type and mutant petals indicated that enlarged petals of ag
and JA mutants are attributed to the enlarged petal cells
associated with delayed abscission. Here, we identify a JA-
regulated chromatin state switch that direct reprogramming
of cell identities at the base of petals causing abscission.
Before JA biosynthesis is triggered by AG in flowers,
JASMONATE-ZIM DOMAIN repressors accumulate at the
base of petals to recruit the co-repressor TOPLESS and
histone deacetylase HDA19 and block activity of the MYC
master regulators. Upon JA sensing, MYC transcription
factors recruit MEDIATOR25 to deposit H3K9
acethyltransferases and to increase the DNA accessibility
for induction of key downstream targets, such as NAC
DOMAIN-CONTAINING PROTEIN 102 (NAC102). NAC102
protein is specifically localized at the base of petals and
induces proper autophagy and program cell death via
activation of AUTOPHAGY-RELATED PROTEIN 8A. Our
study reveals a mechanistic link between JA-mediated
chromatin switch and subsequent reprogramming of cell
identities for petal abscission.
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