
Séminaire IBIP 
Les séminaires ont lieu sur le Campus Montpellier SupAgro/INRA 

de La Gaillarde (2, place P. Viala Montpellier) 

 
Jeudi 22 Octobre 2015 

Amphi 2 (Bât. 2 Bis) à 14h00 
 

14h00 - 15h00 

Asaph AHARONI 
(Department of Plant & Environmental Sciences, Faculty of Biochemistry, Weizmann Institute 

of Science, Israel) 

 
Nature’s Palette: Elucidation and Engineering of the Plant Betalain 

Pathway 
Abstract: Betalains are tyrosine derived red-violet and yellow pigments that paint all the cacti 
and many other plant species as well as some higher fungi. Because of their relative paucity in 
nature, betalains have been the subject of only limited research, and as of today, little is 
known with respect to their biosynthesis, regulation and function in plants. Nevertheless, 
betalains hold both scientific interest and economic significance. Their pH in-dependence and 
relatively high stability compared to other natural pigments as well as their antioxidative 
properties make them a natural pigment of choice for food and dietary supplements industries. 
Within the plant kingdom, betalains are found in only one group of angiosperms, the 
Caryophyllales. In this order, betalains and anthocyanins occur in a mutually exclusive 
fashion, i.e. no plant species produces both types of pigments. This phenomenon raises 
interesting questions regarding the evolutionary history of these two classes of pigments. The 
molecular basis behind the mutual exclusion of betalains and anthocyanins is not entirely 
understood. Our research focuses on elucidation of the biosynthetic pathway of betalains. 
Transcriptome analyses of several betalain- producing plant species led us to discovery of 
new betalain-related genes and gene functions, and have enabled us to engineer 
heterologous betalain production in plants and microbes. Additionally, a focused study on the 
betalain-producing plant species Mirabilis jalapa (four O’Clocks) resulted in new insights 
regarding the evolutionary interplay between betalain and anthocyanin pigments. 
 
 
15h00 - 16h00 

Robert LAST 
(Department of Biochemistry and Molecular Biology, Department of Plant Biology, Michigan 

State University) 

Small genetic changes, big phenotypic effects: the evolution of 
trichome specialized metabolism in Solanum and beyond 

 
Abstract: Throughout human history plant-derived natural products were used in medicines, 
in cooking, as pest control agents, and in culturally important rituals. Plants produce these 
rapidly diversifying specialized metabolites as protective agents and to mediate interactions 
with beneficial organisms. Plant glandular secreting trichomes are epidermal protuberances 
that produce structurally diverse specialized metabolites, including acylated sugars. In vitro 
reconstruction of the cultivated tomato insect protective acylsucrose biosynthetic network 
showed that four BAHD acylsucrose acyltransferase enzymes are sufficient to produce the full 
set of naturally occurring compounds. Comparative biochemistry with the in vitro reconstitution 



system identified simple changes in enzyme structure leading to the acylsucrose diversity in 
trichomes of wild tomato. Ongoing work on trichome metabolites across the Solanaceae led to 
the identification of diverse acylated compounds and BAHD acyltransferases involved in the 
synthesis of novel compounds in S. quitoense (Naranjilla) and the basal species Salpiglossis 
sinuata. The talk will emphasize the power of analyzing biochemical processes through 
integration of comparative genomics with metabolite profiling, homology modeling, in vitro 
biochemistry and reverse genetics. 
 
Contact : simon.michaeli@supagro.inra.fr 
 
 
Contact IBIP :  
Sabine Zimmermann (sabine.zimmermann@supagro.inra.fr) 
Alexandre Martiniere (alexandre.martiniere-delaunay@supagro.inra.fr) 
Christine Granier (granier@supagro.inra.fr) 
Chantal Baracco (baracco@supagro.inra.fr) 
  
 
Séminaires prévus :  
 
Lundi 2 Novembre: Bruno Contreras-Moreira, Sarragossa (contact TouCheu: 
xiong@supagro.inra.fr) 
Jeudi 05 Novembre: Benjamin Péret (benjamin.peret@supagro.fr)  
Jeudi 26 Novembre: Marie Barberon (contact :gabriel.krouk@supagro.inra.fr) 
 
Jeudi 03 décembre : Gwyneth INGRAM (contact : yann.boursiac@supagro.inra.fr) 
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