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Untargeted Metabolomics
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_| by U-HPLC-HRMS (Thermo Scientific)
2| UHPLC : Vanquish with CAD and DAD detectors
i - | MS : Q-Exactive Plus ESI +/-
‘ Biphasic extraction following MetaToul AgromiX protocol
o (MTBE, MeOH, H,0).
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Introduction
450 million years ago, an essential symbiotic relationship called arbuscuh
mycorrhizal symbiosis (AMS) was formed between plants and glomeromycota
fungil, enabling the first land plants to colonize the soil?.

It begins with a molecular dialogue between partners located in the soil,
leading to the development of specialized fungal structures in the roots, called
arbuscules, facilitating the exchange of nutrients3.
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Understanding this metabolic dialogue is a challenge, but |n|.10vat.|ve techniques (apolar compounds) (semi-polar compounds)
such as LC-HRMS and MALDI* mass spectrometry imaging enable a ‘ Hilic analysis
complementary localization and quantification of metabolites in AMS. The
integration of stimulated Raman microscopy enhances our understanding at the . - (polar compounds)
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cellular level in a non-invasive way.
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Mass Spectrometry Imaging \ / Raman Stimulated Microscopy \

Data acquisition
with Raman stimulated microscopy
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(A) BrightField snapshot of a mycorrhized M. paleacea
cell at a x40 magnification with confocal Raman
microscope.

Optimization of analysis conditions:

(B) BrightField snapshot of a R. irregularis hyphae at a
x40 magnification with confocal Raman microscope.
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Sample preparation:

* MALDI matrix : DHB
* Deposition with the HTX TM3
sprayer (HTX technologies LLC)
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(A) Raman spectrum of a non-mycorrhized cell of M. paleacea between
1400 and 1700cm™. (1 35 % ; SRS gain 100 ; accumulation 2)
(B) Raman spectrum from the hyphae of R. irregularis between 1400 and

= 1700cm™. (I 35 % ; SRS gain 88,5 ; accumulation 1)
o & 2A0+ - (C) Raman spectrum from the inside of a mycorrhized cell of M. paleacea
/ COnCI usions \ 9 S between 1400 and 1700cm. (1 30 % ; SRS gain 100 ; accumulation 1)
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These results provide a great example on how multimodal approaches can help visualizing biological interactions between 2 g > Two main peaks around 1445¢cm™ and 1660cm™ which could be
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ifferent organisms in a more constitutive way: % | A /A acids and unsaturated fatty acids.
_ . . . . . . . ro) L x\\n | | J/\ e |
=>» Global I._C HBMS analysis h.el.ps unravelling t.he metabollc segregatlon occurrl.ng d.urmg AMS .establlshment. T 5 T 3 The difference in intensity between non-mycorrhized and
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