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Recent developments in analytical methods and data mining have
permitted metabolomics to evolve from an ambitious concept to a valu-
able technology which provides a global picture of molecular organisa-
tion at the metabolite level.

A strategy was developed for the detection, isolation, and identifi-
cation of stress-induced metabolites produced in Arabidopsis thaliana
after wounding the leaves, which mimics the herbivore attack. Although
several defence signalling compounds are identified, the expression of
some of the defence genes is probably dependent on original compounds,
which still need to be characterized. Therefore, the structure determina-
tion of these biomarkers represents an important analytical challenge
since they are only found in minute amounts in plants, occur as closely
related isomers and are convoluted with major constitutive plant second-
ary metabolites.

The developed metabolomic approach was based on a sequential
strategy:

1) High-throughput metabolite fingerprinting involving rapid UPLC-TOF-

MS gradients on numerous wounded and unwounded leaf samples.
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2) Data mining for group discrimination and determination of peaks
responsible for the main metabolome variations.

3) High-resolution metabolite profiling of selected pool samples on
high peak capacity UPLC columns after efficient gradient transfer
for the localisation and deconvolution of the selected ions.

4) Targeted LC-MS triggered microfractionation of the biomarkers at
the semi-preparative level based on computed LC conditions from
UPLC gradients.

5) Complete structural determination of the unknown compounds based
on at-line capillary-NMR experiments at the microgram level.
Thank to this strategy a broad survey of wound-biomarkers with vari-

ous physicochemical properties was obtained and, besides known sig-
nalling molecules, original oxylipins and related products (jasmonates)
were identified. This approach provides a rapid estimation of the
significant wound metabolome variations, the identification of bio-
markers involved in these changes and detailed information on their
temporal and spatial dynamics.
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Analytical steps for the identification of stress biomarkers in plants

Jasmonic acid derivatives identified as wound biomarkers
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