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10:00-10:05
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Opening Remark
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Cytochromes P450 involved in plant hormone biosynthesis and metabolism
10:50-11:50

Eran Pichersky & University of Michigan

Function and Evolution of Enzymes for Specialized (Secondary) Metabolites in Plants
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Scent Ecology: Biological interaction/information networks mediated by leaf scent
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—4-Coumaroyl CoA ligase (4CL) $5&U GH3 FAEFIDFHEHEEH—

Development of Chemical Tools to Probe the Biosynthesis of Plant-Secondary Metabolites and Auxin Homeostasis
—Design and Synthesis of Inhibitors of 4-Coumaroyl CoA ligase (4CL) and GH3—
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14:45-15:30 Coffee Break and Poster Session
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Plant odor sensing by the insect olfactory system and regulation of behavior
16:15-17:00

H B K Yoshikazu Tanaka Hh)—#HX &4t
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Engineering flavonoid biosynthetic pathway to yield more colorful flowers.
17:00-17:05
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Closing Remark
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Cytochromes P450 involved in plant hormone biosynthesis and metabolism
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Plant hormones are plant chemicals that regulate plant growth, differentiation, plant response to environment and so on. Plant hormones are signal
molecules produced within the plant, and occur in extremely low concentrations. Cytochromes P450 (P450), monooxygenases, play important role for
regulation of endogenous plant hormones and a key enzymes in biosynthesis and metabolism of plant hormones. I would like to introduce that P450s
involved in plant hormones biosynthesis and metabolism in this symposium.

Professor Eran Pichersky, University of Michigan, Ann Arbor MI 48109 USA

Function and Evolution of Enzymes for Specialized (Secondary) Metabolites in Plants
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Plants synthesize many compounds that help them interact with the environment. Such compounds, called secondary or specialized metabolites, attract
pollinators and seed dispersers, protect the plants against herbivores, and may even allow plants to transmit signals to neighboring plants. Different
groups of plants vary greatly in the repertoire of specialized metabolites that they can synthesize, indicating relatively rapid changes in gene function
during plant evolution. Occasional examples of convergent evolution, whereby unrelated species synthesize the same compound, are also observed, further
emphasizing the evolutionary flexibility of this branch of plant metabolism. In this talk I will demonstrate, with two classes of compounds (phenylpropenes
and methylketones), several approaches for discovering and characterizing the function of the genes and enzymes responsible for their synthesis. These
approaches include bioinformatics, transcription profiling, metabolic profiling, genetics, structural biochemistry, and in vitro and in vivo enzymatic assays.
I will further discuss important structural features of related enzymes and how small changes in the amino acid sequence of such enzymes can lead to
different substrate specificity or product formation.
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Scent Ecology: Biological interaction/information networks mediated by leaf scent
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In response to feeding by phytophagous arthropods, plants emit volatile chemicals. Such chemicals are called herbivore-induced plant volatiles (HIPVs). Once emitted, HIPVs
function as ecological information that mediate several inter- and intraspecific interactions. In this paper, I will show such interaction/information networks by focusing on
tritrophic systems consisting of crucifer plants, herbivorous insects and their parasitic wasps
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Development of Chemical Tools to Probe the Biosynthesis of Plant-Secondary Metabolites and Auxin Homeostasis —Design and Synthesis of Inhibitors of 4-Coumaroyl CoA
ligase (4CL) and GH3—
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Our research focuses on the development of novel chemical biology tools by rational molecular design based on the reaction mechanisms of the enzymes

involved. 4-Coumarate-CoA ligase (4-CL), a key enzyme in phenylpropanoid biosynthesis, and IAA-amino acid conjugate synthetase (GH3) belong to an acyl-activating enzyme
superfamily that shares a common reaction mechanism involving the carboxy activation by adenylation. We have synthesized a series of

acyl-adenylate intermediate mimetics that exhibited inhibitory activities (IC50) of sub uM level. The in vivo activities are also presented.
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Plant odor sensing by the insect olfactory system and regulation of behavior
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Odorants are sensed by olfactory receptors expressed by olfactory neurons. The signals are transmitted to the brain, leading to representation of an odor image and often to a
specific behavior. I will give you an overview of current knowledge about olfaction at molecular, cellular, and neural circuit levels. As an example, I will talk our recent work

that demonstrates identification of a volatile and its specific olfactory receptor involved in chemotaxis behavior in silkworms.
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Engineering flavonoid biosynthetic pathway to yield more colorful flowers.
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Flavonoids and the coloured sub-class of compounds, anthocyanins, are dominant colour constituents of most flowers. The flavonoid biosynthetic pathway has been well studied
and most biosynthetic genes have been isolated. By over-expression of heterologous biosynthetic genes and/or down-regulation of endogenous genes, it is feasible to generate
white, yellow, red and blue flowers. Expression of the gene encoding flavonoid 3°,5’-hydroxylase in rose and carnation has resulted in flowers accumulating delphinidin and

wearing novel blue hue.
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