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    Abstract
The plant circadian clock coordinates environmental signals with internal processes. We characterized the genomic and transcriptomic structure of the Petunia hybrida W115 clock in leaves and petals. We found three levels of evolutionary differences. First, PSEUDO-RESPONSE REGULATORS PhPRR5a, PhPRR5b, PhPRR7a, PhPRR7b, and GIGANTEA PhGI1 and PhGI2, differed in gene structure including exon number and deletions including the CCT domain of the PRR family. Second, leaves showed preferential day expression while petals tended to display night expression. Under continuous dark, most genes were delayed in leaves and petals. Importantly, photoperiod sensitivity of gene expression was tissue specific as TIMING OF CAB EXPRESSION PhNTOC1 was affected in leaves but not in petals, and PhPRR5b, PhPRR7b and the ZEITLUPE ortholog CHANEL, PhCHL, were modified in petals but not leaves. Third, we identified a strong transcriptional noise at different times of the day, and high robustness at dawn in leaves and dusk in petals, coinciding with the coordination of photosynthesis and scent emission. Our results indicate multilayered evolution of the Petunia clock including gene structure, number of genes and transcription patterns. The major transcriptional reprogramming of the clock in petals, with night expression may be involved in controlling scent emission in the dark.
Highlight The petunia leaf circadian clock shows maxima during the day while petal clock does it during the night. Reaction to dark is organ specific.


Footnotes
	Marta I. Terry - marta.terry{at}edu.upct.es, Marta Carrera-Alesina - martacalesina{at}gmail.com, Julia Weiss - julia.weiss{at}upct.es



	Abbreviations
	CCT
	CONSTANS, CONSTANS-like, and TIMING OF CAB EXPRESSION 1 domain
	Ct
	Cycle threshold
	PaxiN
	Petunia axillaris
	PhACT
	ACTIN
	PhELF4
	EARLY FLOWERING 4
	PhFKF
	FLAVIN-BINDING KELCH REPEAT F-BOX
	PhGI1
	GIGANTEA 1
	PhGI2
	GIGANTEA 2
	PhLHY
	LATE ELONGATED HYPOCOTYL
	PhPRRs (PhPRR3, PhPRR5a, PhPRR5b, PhPRR7a, PhPRR7b and PhPRR9)
	PSEUDO-RESPONSE REGULATORS
	PhTOC1
	TIMING OF CAB EXPRESSION 1
	PhCHL
	CHANEL (ZEITLUPE)
	Ph
	Petunia hybrida
	PinfS6
	Petunia inflata
	REG
	Response regulatory domain
	ZT
	Zeitgeber time.
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