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Combined effect of time, temperature and light intensity on the metabolome of
the model green microalgae (Scenedesmus costatus) in the global change context
Mélissa EON 1,2 Introduction
Mariem FADHLAOUI 3 = Aquatic ecosystems undergo an increase of temperature and light intensity that can affect their functioning [1]
Soizic MORIN 1 " |ncreasing evidence about the effect of light and temperature on the physiology of micro-algae that play a key role in
Nicolas CREUSOT 1,2 the aquatic trophic chain of both freshwater and marine ecosystems [2].

= Need to gain understanding of the molecular/biochemical mechanisms underlying the acclimation and adaptation of

1 INRAE Nouvelle-Aquitaine Bordeaux, UR . . . . . .
these organisms towards their resilience in a multi-stress environment

EABX, 50 avenue de Verdun, 33612 Cestas,
France = Untargeted metabolomics is a cutting-edge approach to provide a comprehensive picture of the molecular

> Bordeaux Metabolome. MetaboHUB phenotype in response to changing environmental conditions [3]

3 INRS-ETE, 490 rue de la Couronne, Aim: To unravel the molecular/biochemical responses of Scenedesmus costatus to increasing temperature and
Québec, QC G1IK 9A9, Canada light intensity and their combination along the time through the implementation of untargeted metabolomics
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Materials & Methods
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v’ Significant effect
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— Specificity of metabolic classes and pathways?

Jint: clustering according the light intensity _ _ 2%
ANOVA-simultaneous component analysis (ASCA) -
23° C 18°C . .
— — Vs v’ Various metabolite classes
Jf: clustering according the temperature Analysis of Variance Multiblock Orthogonal Partial (NPC_pathways [5]) are
Least Squares (AMOPLS) [4] modulated by the light
intensity and time
:?;I,:;I/O;gfds : ﬁ;?\i{rllzt?;iecls and Peptides m Alkaloids = Amino acids and Peptides ®m Terpenoids
* 3707 features following median normalization, cube root transformation, pareto scaling (3524 significant features according Kruskall-wallis, p <0.05) = Terpenoids
Conclusions

v’ Strong effect of the time on the metabolome de Scenedesmus costatus compared to light intensity and temperature
v No significant combined effect of time, light intensity and temperature

v ASCA overestimates the significance of the temperature effect Next step :

v' ASCA & AMOPLS prioritize the same features * |dentity of the metabolites and associated pathways?

v" The most contributing features are factor specific: * Natural fluctuation of S costatus metabolome along its life cycle?
* Metabolite Class specific =2 Functional pathways specificity? Consequence on its « sensibility » to environmental stressors?
* Relevant potential biomarkers ? * Actualinfluence of temperature vs light following acclimation?
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