Accepted Manuscript

Double function hydroperoxide lyases / epoxyalcohol synthases
(CYP74C) of higher plants: identification and conversion into
allene oxide synthases by site-directed mutagenesis

Yana Y. Toporkova, Svetlana S. Gorina, Elena K. Bessolitsyna,
Elena O. Smirnova, Valeria S. Fatykhova, Fredi Briihlmann,
Tatiana M. Ilyina, Lucia S. Mukhtarova, Alexander N. Grechkin

PII: S1388-1981(18)30005-2
DOI: https://doi.org/10.1016/j.bbalip.2018.01.002
Reference: BBAMCB 58238

To appear in:

Received date: 23 May 2017
Revised date: 20 December 2017
Accepted date: 6 January 2018

Please cite this article as: Yana Y. Toporkova, Svetlana S. Gorina, Elena K. Bessolitsyna,
Elena O. Smirnova, Valeria S. Fatykhova, Fredi Briihlmann, Tatiana M. Ilyina, Lucia
S. Mukhtarova, Alexander N. Grechkin , Double function hydroperoxide lyases /
epoxyalcohol synthases (CYP74C) of higher plants: identification and conversion into
allene oxide synthases by site-directed mutagenesis. The address for the corresponding
author was captured as affiliation for all authors. Please check if appropriate.
Bbamcb(2018), https://doi.org/10.1016/j.bbalip.2018.01.002

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 proof before
it is published in its final 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.


https://doi.org/10.1016/j.bbalip.2018.01.002
https://doi.org/10.1016/j.bbalip.2018.01.002

1

DOUBLE FUNCTION HYDROPEROXIDE LYASES / EPOXYALCOHOL SYNTHASES
(CYP74C) OF HIGHER PLANTS: IDENTIFICATION AND CONVERSION INTO
ALLENE OXIDE SYNTHASES BY SITE-DIRECTED MUTAGENESIS

Yana Y. Toporkova®, Svetlana S. Gorina®, Elena K. Bessolitsyna®, Elena O. Smirnova®,
Valeria S. Fatykhova?, Fredi Brilhimann®, Tatiana M. Ilyina®, Lucia S. Mukhtarova®,

Alexander N. Grechkin®*

Kazan Institute of Biochemistry and Biophysics, Russian Academy of Sciences, P.O. Box
30, Kazan 420111, Russia
®Firmenich SA, Corporate R&D, Route des Jeunes 1, CH-1211, Geneva 8, Switzerland

Abstract

The CYP74C subfamily of fatty acid hydroperoxide transforming enzymes includes
hydroperoxide lyases (HPLs) and allene oxide synthases (AOSs). This work reports a new facet of
the putative CYP74C HPLs. Initially, we found that the recombinant CYP74C13_MT (Medicago
truncatula) behaved predominantly as the epoxyalcohol synthase (EAS) towards the 9(S S)-
hydroperoxide of linoleic acid. At the same time, the CYP74C13_MT mostly possessed the HPL
activity towards the 13(S)-hydroperoxides of linoleic and a—linolenic acids. To verify whether this
dualistic behaviour of CYP74C13_MT is occasional or typical, we also examined five similar
putative HPLs (CYP74C). These were CYP74C4_ST (Solanum tuberosum), CYP74C2 (Cucumis
melo), CYP74C1_CS and CYP74C31 (both of Cucumis sativus), and CYP74C13_GM (Glycine
max). All tested enzymes behaved predominantly as EAS toward 9-hydroperoxide of linoleic acid.
Oxiranyl carbinols such as (9S,10S,11S,127)-9,10-epoxy-11-hydroxy-12-octadecenoic acids were
the major EAS products. Besides, the CYP74C31 possessed an additional minor 9-AOS activity.
The mutant forms of CYP74C13_MT, CYP74C1_CS, and CYP74C31 with substitutions at the
catalytically essential domains, namely the “hydroperoxide-binding domain” (I-helix), or the SRS-
1 domain near the N-terminus, showed strong AOS activity. These HPLs to AOSs conversions

were observed for the first time. Until now a large part of CYP74C enzymes has been considered
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