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Petunia belongs to the Solanaceae, which is a plant family of great economic importance as ornamental plants. It is
also proved to be an excellent model plant for the study of flower development and senescence. Flower morphology, such
as large petals and double flower formation, and flower longevity are important factors that influence quality of
floricultural crops and studies on genes that regulate flower morphogenesis and senescence is required. Recently,
techniques using virus induced gene silencing (VIGS) have been developed as efficient reverse genetics tools to test gene
function. However, VIGS is induced in a chimeric manner and it is sometimes difficult to identify flowers on which
silencing is induced. To overcome the disadvantage of VIGS, system that uses silencing of chalcone synthase (CHS) gene,
one of genes regulating anthocyanin biosynthesis, as a reporter to visualize silencing induced-flower was established.
Using this VIGS system, functional characterization of flower morphogenesis and senescence related genes were
conducted. It is revealed that two C-class MADS-box genes, pMADS3 and FBP6, function redundantly to determine
stamen formation and silencing both genes at once produces decorated double flower. Moreover, cultivar-dependent
conversion of carpels into new flowers was noted in pMADS3/FBP6-VIGS flowers, which created an ornamental
appearance with a high commercial value. It is also demonstrated that genes encoding ethylene signaling components,
Ethylene Insensitive 2 (EIN2) and EIN3 like (EIL), are involved in petal senescence and silencing these genes prolongs
flower longevity. In parallel with the functional analysis through VIGS, identification and expression analysis of flower
development-related genes were performed. Petunia orthologues of pollen formation controlling genes Tapetum
Determinant 1 (Ph-TPD1) and Excess Male Sporocytes 1 (Ph-EMS1) were successfully identified. These genes were
expressed specifically in stamen of youngest bud, suggesting the involvement of these genes in pollen formation. The
findings obtained in this study would be valuable for breeding new cultivars and developing technology to improve quality

of petunia and other floricultural crops.
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