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Solanaceae plants produce floral scent at night and attract nocturnal moths
as pollinators. However, it is unclear how the floral scents produced in plant cells are emitted
into the atmosphere, especially the effects of glycosylation and transport carriers on the
production and emission of floral scents. In this study, we performed comprehensive metabolite and
RNA-seq analyses at different flowering stages and at different times of the day and night in
petunia and tobacco, which are model plants of the Solanaceae family. The results showed that the
biosynthetic genes of the floral scents highly expressed at night, and glycosyltransferase and
transporter genes also showed similar expression pattern. Furthermore, we found that the isolated
géycosyltra@gferases exhibit glycosylation activity toward volatile benzenoids and the intermediate,

enzoic acid.
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Elucidation of the mechanism of floral scent production and emission in Solanaceae plants

RNA-seq

Solanaceae plants produce floral scent at night and attract nocturnal moths as pol linators.
However, it is unclear how the floral scents produced in plant cells are emitted into
the atmosphere, especially the effects of glycosylation and transport carriers on the
production and emission of floral scents. In this study, we performed comprehensive
metabolite and RNA-seq analyses at different flowering stages and at different times of
the day and night in Petunia and Tobacco, which are model plants of the Solanaceae family.
The results showed that the biosynthetic genes of the floral scents highly expressed at
night, and glycosyltransferase and transporter genes also showed similar expression
pattern. Furthermore, we found that the isolated glycosyltransferases exhibit
glycosylation activity toward volatile benzenoids and the intermediate, benzoic acid.



Watanabe B, Nishitani S, Koeduka T. 64

Synthesis of deuterium-labeled cinnamic acids: Understanding the volatile benzenoid pathway in 2021

the flowers of the Japanese loquat Eriobotrya japonica.

J Labelled Comp Radiopharm. 403-416
DOl

10.1002/jlcr.3933.

Koeduka T, Takarada S, Fujii K, Sugiyama A, Yazaki K, Nishihara M, Matsui K. 13

Production of raspberry ketone by redirecting the metabolic flux to the phenylpropanoid pathway 2021

in tobacco plants.

Metab Eng Commun. 00180
DOl

10.1016/j .mec.2021.e00180.

Takao Koeduka, Yukiko Ueyamaa, Sakihito Kitajimab, Toshiyuki Ohnishic, Kenji Matsui 252

Molecular cloning and characterization of UDP-glucose: Volatile benzenoid/phenylpropanoid 2020

glucosyltransferase in petunia flowers

Journal of Plant Physiology 153245
DOl

10.1016/j . jplph.2020.153245

Nobukazu Shitan, Shiori Nishitani, Akiko Inagaki, Yoko Nakahara, Yasuyuki Yamada, Takao Koeduka 33

Gene expression analysis of the ATP-binding cassette transporter ABCD1 in petunia (Petunia 2023

hybrida) and tobacco (Nicotiana spp.)

Plant Gene 100391
DOl

10.1016/j .plgene . 2022100391




2021

2021

2022

(Mano Jun®ichi)

(50243100)

(15501)







