
Author’s Accepted Manuscript

Production of trans-chrysanthemic acid, the
monoterpene acid moiety of natural pyrethrin
insecticides, in tomato fruit

Haiyang Xu, Daniel Lybrand, Stefan Bennewitz,
Alain Tissier, Robert L. Last, Eran Pichersky

PII: S1096-7176(17)30458-5
DOI: https://doi.org/10.1016/j.ymben.2018.04.004
Reference: YMBEN1379

To appear in: Metabolic Engineering

Received date: 11 December 2017
Revised date: 6 April 2018
Accepted date: 7 April 2018

Cite this article as: Haiyang Xu, Daniel Lybrand, Stefan Bennewitz, Alain
Tissier, Robert L. Last and Eran Pichersky, Production of trans-chrysanthemic
acid, the monoterpene acid moiety of natural pyrethrin insecticides, in tomato
fruit, Metabolic Engineering, https://doi.org/10.1016/j.ymben.2018.04.004

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/ymben

http://www.elsevier.com/locate/ymben
https://doi.org/10.1016/j.ymben.2018.04.004
https://doi.org/10.1016/j.ymben.2018.04.004


1 

 

Production of trans-chrysanthemic acid, the monoterpene acid moiety of natural pyrethrin 

insecticides, in tomato fruit 

Haiyang Xu
a
, Daniel Lybrand

b
, Stefan Bennewitz

c
, Alain Tissier

c
, Robert L. Last

b,d
, Eran 

Pichersky
a*

 

a
Department of Molecular, Cellular, and Developmental Biology, University of Michigan, Ann 

Arbor, MI, USA. 

b
Department of Biochemistry and Molecular Biology, Michigan State University, East Lansing 

MI, USA  

c
Leibniz-Institute of Plant Biochemistry, Department of Cell and Metabolic Biology, 06120 

Halle (Saale), Germany 

d
Department of Plant Biology, Michigan State University, East Lansing MI, USA  

 

ORCID IDs: 0000-0002-6954-0000 (H.X.); 0000-0003-3010-2203 (D.L.); 0000-0001-6974-9587 

(R.L.L.); 0000-0002-4343-1535 (E.P.)  

Contact information for all authors: 

Haiyang Xu: hyxu@umich.edu 

Daniel Lybrand: lybrandd@msu.edu 

Stefan Bennewitz: Stefan.bennewitz@gmx.de 

Alain Tissier: atissier@ipb-halle.de 

Robert Last: lastr@msu.edu 

Eran Pichersky: lelx@umich.edu 

 

*
Address correspondence to: lelx@umich.edu 

 

One Sentence Summary:  Mature fruits of transgenic tomato lines expressing a set of genes for 

the complete biosynthetic pathway of trans-chrysanthemic acid and controlled by a fruit-ripening 

specific promoter contained high levels of this acid, a moiety of natural pyrethrin insecticides.  
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