
HAL Id: hal-02737154
https://hal.inrae.fr/hal-02737154

Submitted on 2 Jun 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Metabolomics applied to nutritional epidemiology to
identify biomarkers of food intake in the framework of
the Metabo-Breast cancer project, SU.VI.MAX cohort

Céline Dalle, Lucie Lecuyer, Mélanie Pétéra, Delphine Centeno, Bernard
Lyan, Stéphanie Durand, Estelle Pujos-Guillot, Pierre Micheau, Christine

Morand, Pilar Galan, et al.

To cite this version:
Céline Dalle, Lucie Lecuyer, Mélanie Pétéra, Delphine Centeno, Bernard Lyan, et al.. Metabolomics
applied to nutritional epidemiology to identify biomarkers of food intake in the framework of the
Metabo-Breast cancer project, SU.VI.MAX cohort. 4. International Congress of Translational Re-
search in Human Nutrition (ICTRHN 2017), Jun 2017, Clermont-Ferrand, France. , 45 p., 2017,
4th International Congress of Translational Research in Human Nutrition: Nutrition and Cancer.
�hal-02737154�

https://hal.inrae.fr/hal-02737154
https://hal.archives-ouvertes.fr


4th International Congress of Translational Research in Human Nutrition
Nutrition & Cancer - June 22-23, 2017 - Clermont-Ferrand - France

20

Email: claudine.manach@inra.fr
City: St Genès Champanelle      Country: France
Authors: C. Dalle1*, L. Lecuyer2*, M. Pétéra1, D. Centeno1, B. Lyan1, S. Durand1, E. Pujos-Guillot1, P. Micheau1, C. 
Morand1, Pilar Galan2, Serge Hercberg2, Valentin Partula2, Mélanie Deschasaux2, Bernard Srour2, Paule Latino-Martel2, 
Emmanuelle Kesse-Guyot2, M. Touvier2#, C. Manach1#
Affiliations: 1Human Nutrition Unit, UMR1019 INRA Clermont-Ferrand, France; 2EREN, UMR U1153 Inserm / U1125 INRA 
/ Cnam / Universités Paris 5, 7 et 13, SMBH PARIS 13, France. * and #: Equal contribution.

The abstract: The work presented is part of the Metabo-Breast cancer project (2015-2017, INCa, P.I. M. Touvier), which aims 
at 1) discovering predictive biomarkers of breast cancer using metabolomics 2) identifying biomarkers of the quality of the 
usual diet and of specific foods with putative health effects and 3) relating these biomarkers to enhance our understanding 
of the role of nutrition and specific dietary factors on breast cancer. Here we focus on the objective of discovering 
biomarkers of food intake by the exploration of the food metabolome in serum samples from the SU.VI.MAX cohort, using 
high-resolution mass spectrometry. Untargeted metabolomics is a holistic, data-driven approach that has proved efficient 
to discover dietary biomarkers through the comparison of the comprehensive profiles of plasma or urine metabolites from 
subjects differing according to their dietary habits or recent food consumption (Scalbert et al., AJCN 2014). 
SU.VI.MAX female subjects who filled at least ten 24h dietary records during the first 2 years of follow-up were stratified in 
deciles according to their level of adherence to the guidelines of the Programme National Nutrition Santé, assessed by the 
score PNNS-GS previously described (Estaquio et al., JADA 2009) but not taking into account the physical activity component. 
A total of 80 women, aged 48±6.4 years old was randomly selected in the 10th decile of the PNNS-GS distribution and 80 
women matched for age, baseline menopausal status, BMI, smoking and season of blood draw were selected in the 1st 
decile. 
Plasma samples collected at baseline in the SU.VI.MAX study were analyzed using Ultra Performance Liquid Chromatography 
(UPLC) coupled with a quadrupole time of flight mass spectrometer (QToF, Impact II Bruker), equipped with an electrospray 
ionization source. Metabolic profiles were acquired in both positive and negative modes with a scan range from 50 to 1,000 
mass-to-charge ratio. Data were pre-processed using Galaxy workflow4metabolomics. 
A total of 1575 and 601 signals (ions) were detected in positive and negative mode, respectively. Metabolomics profiles 
were compared using univariate and multivariate statistical methods (ANOVA with Benjamini-Hochberg (BH) correction, 
PCA, HCA, PLS, correlation analyses adjusted for energy intake) to determine the ions associated with the PNNS-GS, some 
specific components of the score and with the level of consumption of 58 foods/food groups assessed with the FFQ.
84 ions in positive mode and 30 ions in negative mode were found correlated with specific foods/food groups (r>0.3, p-value 
with BH <0.1). A few of them were expected such as trigonelline, paraxanthine, actractyligenin glucuronide, known as 
candidate biomarkers of coffee intake and proline betaine for orange intake discovered in previous metabolomics studies. 
This demonstrates the relevance of our strategy. The identification of the other candidate biomarkers is ongoing. It is based 
on search in various in-house and online databases and literature as well as on complementary analyses with MS/MS 
fragmentation using a ultra-high resolution LTQ-OrbiTrap mass spectrometer and analysis of the standard when available.
This work will provide a range of new candidate biomarkers of food intake that are crucially needed to improve the quality 
of dietary assessment in epidemiological studies. 
This project was supported by the French National Cancer Institute (grant n° INCa_8085 for the project, PhD grant n° 
INCa_11323 for L. Lecuyer), and received the label of the French network for Nutrition And Cancer Research (NACRe, www.
inra.fr/nacre).
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