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Mass spectral of a full labelled metabolite Loy i
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Ex: The level of Glu increase
In plants transferred to light

Hypothesis:
Light

|-I—_I> Photosynthesis

|-I—_>Glutamate

Using positional isotope
labelling to investigate the
source of C for Glu
synthesis
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Positional isotope labelling = NMR vs MS e e
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Positional isotope labelling via MS/MS s [y

(a) Tandem mass spectrometry
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Positional isotope labelling via GC-EI-MS

Which fragment should | use?

Glutamate (3TMS)
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Aspartate (3TMS)
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Applying the positional isotope labelling N ey S

= New
N Phyrologist Researc

Direct assessment of the metabolic origin of carbon atoms in
glutamate from illuminated leaves using ">C-NMR

Cyril Abadie', Jérémy Lothier’, Edouard Boex-Fontvieille’, Adam Carroll' and Guillaume Tcherkez'

= New
 Phytologist Researc

In vivo phosphoenolpyruvate carboxylase activity is controlled
by CO, and O, mole fractions and represents a major flux at
high photorespiration rates

Cyril Abadie and Guillaume Tcherkez

Abadie et al. (2017) New phytologist; Abadie & Tcherkez (2018) New phytologist
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Origin of C for Glu synthesis skl i A

PHOTOSYNTHESIS
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Non-cyclic flux modes of guard cell TCA cycCle [Radlaisstnderind

Daloso et al. (2016). New Phytologist 209
Daloso et al. (2015). Plant, Cell & Environment 38
Robaina-Estévez et al. (2017). Scientific Reports 7

JUNE 23-27 | THE HAGUE

13C-Suc
Glc
i
Starch 4
synthesis Cit
7 U A
PEP =) OAA Isoc
Mal 2-0G ==p Glu
Fum Succ GIn

Medeiros et al. (2018). Plant Journal 94



15" Annual Conference of the Metabolomics Society

Positional isotope labelling in Glu m/z 246 - 146 pllytesiat s
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Positional isotope labelling in Glu m/z 246 - 353 [l estat i a
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Positional isotope labelling in Gln m/z 117 iy s i R
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Take home messages

Do not use metabolite profiling data to discuss flux
through the pathways

« The chosen labelled substrate will determine the fluxes
that should be investigated

 Plant TCA cycle did not work as a cycle

 Positional isotope labelling is a useful approach to
investigate 13C redistribution throughout metabolic

pathways
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« To create a complete map of GC-EI-MS fragmentaion
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Challenges and perspectives

 To discriminate small fragments from noise and TMS

derivatives

« Dry different volumes before derivatization
 SIM method?

« Measure enzyme activity in vivo using MS data

= New
:S Phytologist Researc

In vivo phosphoenolpyruvate carboxylase activity is controlled
by CO, and O, mole fractions and represents a major flux at
high photorespiration rates

Cyril Abadie and Guillaume Tcherkez

Research School of Biology, Australian National University, 2601 Canberra, ACT, Australia
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