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Terpene factory
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PURPOSE OF THE ABSTRACT
Terpenoid  are  one  of  the  most  represented  families  of  natural  molecules  on  Earth.  To  date,  more  than  100,000
compounds  [1]  whose  structural,  biological  (antibiotic,  anticancer,  anti-inflammatory,  etc.)  and  physicochemical
(cleaner,  flavor,  dye,  etc.)  properties hold the attention of  the scientific  community  [2-3].  However,  their  access is
limited because of the low available quantity by extraction from natural sources ; an often expensive and laborious
chemical  synthesis  ;  and long biosynthetic  pathways.  We have developed a  new in  vitro  production  pathway[4]  :
two enzymes making it  possible to obtain diphosphates (DMAPP and IPP the universal precursors of terpenes),  a
prenyl transferase and finally the enzyme allowing cyclization. This synthesis is carried out from two alcohols with
five carbon atoms in order to give different terpene compounds. 
In our case, one terpene from each family is selected: santalene, squalene, taxadiene and lycopene (respectively
for sesquiterpene, triterpene, diterpene and teraterpene synthases). 
By combining bioinformatics, biochemical and molecular biology approaches, we have developed this approach in
vivo,  by joining together  two plasmids comprising the two genes necessary for  this  mini-pathway.  Playing on the
gene position, but also on the different regulatory elements(operonic organization, RBS shuffling,...), the quantity of
terpenes obtained can vary : it is a question of optimising the experimental conditions, from genetic construction to
bioconversion. 
In  the  future  the  objective  is  to  apply  theses  approaches  to  all  terpenoids  and  that  it  may  represent  a  new
biosynthetic  tool  of  interest  to  optimize and facilitate  access  to  current  terpenes,  but  also to  explore biodiversity
and characterize new terpene synthases.
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FIGURE 1
Terpene factory
Genetically  modified  bacteria  capable  of  producing
terpenes through associated enzymes. 

FIGURE 2
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