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Specific inhibition of plant very-long-chain fatty acid

elongases by herbicides
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plant elongase expressing strains in the presence of various herbicides.
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Yeast engineering - herbicides specifically inhibited the Arabidopsis KCS enzymes
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FAMEs profiles of Invscl, TRIPLE, TRIPLE Aelo3 yeast strains.
Values are the average of five replicates.

CRISPR Cas9 technology was used to replace the yeast last three enzymes involved in
fatty acid elongation (YBR159, PHS1 and TCS13) by their Arabidopsis orthologues
(KCR, HCD/PAS2 and ECR/CER10) and to delete the gene of the elongase ELO3 which
\elongates C22:0 to C24:0 and C26:0.
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FAMEs profiles of Invsc1, TRIPLE and TRIPLE Aelo3 (TPE) collections treated with different herbicides
(10uM). Values are the average of five replicates. “DMSO” corresponds to the negative control treatment.
> Herbicides do not modify the FAMEs profiles on Invsc1, TRIPLE and TRIPLE Aelo3 (TPE) collections.

> Herbicides do not inhibit the activity of Arabidopsis KCR, HCD and ECR enzymes.
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AtKCS4 is specifically inhibited by a set of herbicides
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AtKCS4 orthologs expressed in S. cerevisiae
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“DMSQO” corresponds to the negative control treatment.
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FAMEs profiles of the AtKCS4 in TRIPLE Aelo3 strain treated with different herbicides. Relative quantification based on the internal standard
C17:0 (20ug/mL). Values are the average of five replicates. “EV” corresponds to the negative control strain containing the empty vector and/
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Phylogenic analysis of the KCS sequences. The protein sequences was compared using the
multiple alignment program MUSCLE. The MEGA package was used for the construction of the
phylogenetic tree and comparison of parsimony and distance (Neighbor Joining algorithm)
methods. The robustness of the tree was assessed by the bootstrap method on 1,000 replicates.
Genes in bold are functional in S. cerevisiae.
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Inhibition by metazachlor of plant KCS4-like expressed in S. cerevisiae
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FAMEs profiles of the AtKCS4 in TRIPLE Aelo3 strain treated with metazachlor (30 pM). Relative quantification based on the internal standard C17:0
(20pug/mL).Values are the average of five replicates. “EV” corresponds to the negative control strain containing the empty vector.

> 1C50 leads to measure the effectiveness of a given
compound to inhibit a biological function.
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> No difference in sensitivity between the monocotyledonous and dicotyledonous KCS tested here./

ﬁ( Conclusion }
KCS1 KCS2 KCS4 KCS5 KCSé6 KCS9  KCS17 KCS18 KC20
: TRIPLE TRIPLE TRIPLE TRIPLE  TRIPLE  TRIPLE TRIPLE TRIPLE TRIPLE
CEnRUE Edg el Aelo3 L Aelo3 Aelo3 Aelo3 Aelo3 Aelo3 Aelo3 Aelo3 TRIPLE Aelo3
Benfuresate (1 pM) +?
Metazachlor (1 pM) +/ - +/- +/ - +/- +/ - +/ - +/- +/- +/- +/-
Flufenacet (1 uM) +/- +/- +/- +/- +/- +/- +/- +/- +/- +/-
Cafenstrole (1 pM) +/ - +/ - +/- +/ - +/ - +/- +/- + +/- +/-
Pyroxasulfone (1 pM) +/ - +/ - +/- +/- +/ - +/- +/- + +/- +/-
SVKCS4-like ZmKCS15 ZmCKS4 BnKCS9-like BnKCS20-like
: TRIPLE TRIPLE TRIPLE TRIPLE TRIPLE
Genetic background Aelo3 TRIPLE Aelo3 TRIPLE Aelo3 TRIPLE Aelo3 TRIPLE Aelo3 TRIPLE
Pyroxasulfone (10 pM) + + + + +
Metazachlor (10 uM) + + + + + + + + + +
Inhibition pattern of different elongases expressed in S. cerevisiae by group K3 herbicides. Results of five replicates.

\ +/- corresponds to partial inhibition, + corresponds to total inhibition, - corresponds to no inhibition
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Using two heterologous systems, we
were able to determined that the nine
active AtKCS enzymes were inhibited
by metazachlor, flufenacet, cafenstrole
and pyroxafulsone herbicides. Activity
of AtKCS was not inhibited by
benfuresate. This study also shows that
pyroxasulfone and metazachlor
specifically inhibited several active KCS
enzymes from different plants species
(Zea mays, Setaria viridis and Brassica
Napus). However the IC50 calculation
allowed us to determine that there is
no difference in specificity between
monocotyledonous and dicotyledonous

KCS.
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